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ABSTRACT

/' One of the important decisions made by administrators in a
govermment research laboratory is the selection of managers of resezarch
and development projects. In execution of these projects, large sums
of public funds are frequently involved and the prestige of the labor-
atory and sometimes the prestige or safety of the nation mzy depend on
the successful completion of the project. Therefore it would be de-
sirable to find means of improving the process$ of project manager se-
lection. Fundamental to any search for means of improving the proc-
ess is an understanding of how that process 1s being performed. This
study was initiated with the purpose of gaining insight into the
process of selecting managers for projects in & govermment research
and development laboratory.

One method of obtalning insight into a decision process, such
as project maneger selection, is to search for a similarity in methods
used by various decision makers in making similar decisions; that is,
to see if there is any pattern discernable. To put the question
another way, can the process be understood to the point where one
could conceive of programming & computer to simulate the process?

The idea here is to describe a level of understanding of the process
and not to advocate that the process be reduced to a computer sim-
lation. ‘

Several decision makers who have responsibility for selecting
Project managers were interviewed at a govermuent research and devele
omment lsboratory. BSix were interviewed quite intensively to obtain
answers to the question of how project managers were being selected.
Therefore, resl people and real situations were discussed in the
interviews. '

In addition, a hypothetical project was invented and four de-
cision mekers at the leborstory were asked to select managers for this
project from a list of hypothetical candidates who were 1nvented and
described with detailed histories znd characteristics.
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On the basis of the interview data, it was concluded that the
process of selectlng project managers is an understandable and des-
cribable process even though it is carried out in en informal and
mostly unconscious manner. A model of the decision process was nmade;
data from the test cases were not in conflict with this model.

Since a pattern was found in the decision process', it is
believed that the results will have applicatlon to improvement of
the particular decision studied and alsc to the more sbstract purpose

“of understanding decision processes in general.

Thesis Advisor: Donald G. Marguis

Title: Professor of Industrial Management
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CHAPTZER I
INTRODUCTION

General Background

One of man's ancestors made the decision to coze dowa from
the trees; he was then fuced with the problem of how to live in this |
new envircmment. From the beginning of his existence, man hés always
had problemns to solve and decisions to make. However, a scientific
study of the processes used in this mental work is of fairly recent
origin. And what might be called an engineerinz approach to this
investigation (as‘ opposed to a philosophical approach) is apparently
only a decade old, originating in the develoment of electronic cam-
Puters or data proceséing machines. , .

The problem of trying to discover how a man makes decisions
or solves problems 1s a difficult one. These processes are can'ied
out in the dbrain through thé mechanism called thirking. Man has not
yet devised a transducer which can relate the eléctro-chemical Troce-
esse$ taking place in the brain, when the thinking activity is Ata}:ing
Place, to the end i‘;em of the decision made or the problem Solved.l

A working description of the thought process can be made at
& level which is a few stéps removed fram the irmediate Physiological
mechanism. The writing of a program to insiruct an electronic ccm-
puter or data processing machine seems to contain some of the eiements -

of & representation of what it is that man does when he thinks. It

1’1’.be terns decision-xéking and problex-solving are used more

oi' less interchangeably although it is obvious that a distinctioa
can be drawn between toe:m. )
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is probably a somewhat rudimentary representation; nevertheless,
there is an Intuitive appeal to the idea that the progrorming
process 1s a close relative of the human thought process.
One of the characteristics of the computer that makes it unique
spong technical achievements is that it hes forced men to think
 @bout what they are doing with clarity and precision. A man
cannot ianstruct the computer to perform usefully unless he has
thought through vhat he's up to in the first place, and where
he wants to go fram there.2
That the programming process is close to the thinking process cer-.
tainly seems true for solving mathematical types of problems where
one follows an algorithm. But machines have also been progrommed to
do such things as write music; the machines evidentally do not "thinkf
in the manner of & professional ccmposer, but it 1s highly likely that
the program procedures are not much different than thost of a begin-
ning student in harmony who largzely spplles rules learned by rote--
but mainly heuristic rules rather than a strict following of an
algoritim.

. ‘One of the first reallzations of the possibilities irherent
in camputer prograrming techniques.for simlating huyran thought pro-
cesses seems to have been on the part of Allen Newell and J.C. Shaw
of the Rand Corporation and Herbert A. Simon of Carnegle Institute

of Technology. Thaeir pioneer paper on the subJect was pablisked in

2611bert Burck, "The Boundless Aoe of the Computer”, Fortuns,
IXIX (March 1964), p. 10l. :



1958.3
The initial goal of Nei&ell, Shaw and Simon was to progran a
camputer to solve same theorems of symbolic logic (from Whitehead

and Russell's Princivia Mathematicia). It was obvious to them that

such & program would have to use heuristics and. that the machine (or
more basically, the program) would have to "think" in scmewhat the
same fashion as do humans in order to be able to prove the theorems.
They found that when they had a program which would prove most of
thesie theorenms ,. -that they also had a program that exhibited the scme
logical thought pattern as human subjects who were asked to "think
aloud" while solving some of these szame theorems. TFurther descrip-‘
tions of this study are given in other papers by these ipvestigators.h
But note that:

We wlsh to emphasize that we are not using the computer zs a

crude analogy to humen behavior--we are not comparing computer

structures with brains, nor electrical relays with synapses. Our

position is that the appropriate way to describve a piece of prob-
lem solving behavior is in terms of a program: a specification of

-
~

3Allen Newell, J.C. Shew, and Herbert A. Simon, "Elements of
& Theory of Human Problem Solving", Psvchological Review, IXV (May
1958), pp. 151-166.

bp11en Newell, J.C. Shaw, and Herbert A. Simon, " A General
Problem-Solving Program for a Camputer", Comovuters and Automation,

VIII (July 1959), pp. 10-17.

- Allen Newell and Herbert A. Simon, "Thne Sirmlation of Euman
Thought , Current Trends in Psychologicel Theory, ed. Wayne Dennis
(Univ. of Pittsburg Press, 196l), pp. 152-179.

Allen New cIL'L and Herbert A. Simon, "A Camputer Sim:lation
of Euman Thinking", Science (Dec. 22, 19615 Reprinted in: Timothy
W. Costello and Sheldon S. Zalkind, Poycbolop-v in Administration: A
Research Orientation (Wew J’ersey. Prentice E211, Inc., 1963), PD. 359-
37L. This book clso contains other articles on problem-solving and




what the organism will do under varying enviromentzl circum-

- stances in terms of certain elementary informetion processes 1t
is capable of performing. This assertion has nothing to do--
directly--with camputers. Such prograns could be written (now
that we have discovered how to do it) if computers had never
existed. A program is no more, and no lesz, an anelogy to the
behavior of an orgonism than is the differential equation to the
behavior of the electrical circuit it describes. Digital com-
.puters come inta the picture only because they can, by appro-
priate prograxming, be induced to execute the same seguences
when they are solving prog_:;mr:ls.5

A significant step in applying this new approach to a des~-
cription of the decision process was made by Clarkson.b Be studied
the decision process of a trust officer in a bank selecting a stock
portfolio for trust investment. Through use of extensive interviews
and tape recorded protocols, he was able to construct 2 model and
computer program which sirmlated the decislons made by this trﬁst
officer to a high degree of accuracy. That is, given the require-
ments to invest a given zmount of money and the purpose of the in-
vestment (growth, incame or some combination thereof), Clarkson's
Program instructed the computer to choose essentially the same in-
vestment portfolio as was chosen by the bank officer to meet the

1
same objectives. In addition, Clerkson so prograrmed the machine

that the output was in the form of English lansuesge stiatements rather

than a mmerical readout. The statements ™made™ by the camputer in

~decision making as seen by experimental psychologists and mathematical
statistlcians as well as the Newell, Shaw and Simon article.

SNewell, Shaw and Simon, "Elements of & Theory of Hman
Problem Solving", p. 153.

6Geoﬁ‘rey P. E. Clarkson, Portfolio Sclecticn: A Sirula-

tion of Trust Investment ("The Ford Foundation Dlssertation Series”;
Xew Jersey: Prentice Inll, Inc., 1962).




5
selecting its portfolio were campared to statements made by the mman
trust officer (in the recorded protocol) when he made his portfolio
selections. Since it 1s virtually impossible to distinguish betiween
the output of the camputer and the "ocutput" of the human trust officer
it can be said that Clarkson's program could closely simulate the
thought process of a man in that a modified form of Turing's 'I'estT
could be passed. The original form of Turing's Test was along the.
following lines:

A human interrogator sits in one room, a Iuman respondent in
another and 2 camputing machine in a third. The interrogator
asks questions (written rather thon oral) and the humen and
machine respondents give written replies. If the interrogator
cannot tell whether the machine or the luman is answering his
questions, then the machine has passed Turing's Test and, at
least in same sense of the word, can be said to "think".
In Clarkson's work, the test is made samewhat less stringent in that
the ‘"interrogator” is restricted in the questions he can ask, btut in
view of the similarities in machine and human data, the camputer pro-
gram ca.n‘ be said to pass a Turing's Test in similating the thought
processes of the man.
Clarkson's work is also described in an article by Clar}:_soni

8 hich discusses same additional implications (and prob-

and Pounds
.lems) associated with the approach to the sizmlation of human thought

processes.

7A.M. Turing, "Can a Machine Think?) The World of Mathematics,

ed. J.R. Newnan (Wew York: Simon and Schuster, 1956) pp. 2099-2123.

8Geo:‘.‘ﬁ'ey P.E. Clarkson and Williem F. Pounds, "Theory axnd
Method in the Exploration of Emian Deeision Behavior", Industrial
Manazement Review, V (Fall 1963), pp. 17-27.

-




The Problem to be.Studied

With the foregoing background, the particular investigation
to be described in this paper will now be outlined. My goal is
sonewhat more modest that that of the previocusly mentioned research-
ers. I do not carry the problem to the point of progremming a ccm=

puter but rather consider thé question of whether or not e particu-
iar decision process seems sufficlently understandaeble to discern a
pattern vhich would describe the.process; or, if you will, could I
see a possibility that the process could be prqg:~amned. The decision
to be -examined is that of selection of project managers in a govern-
ment research and develomment laboratory.

Selecting people for responsible management positions is a
critical decision for any enterprise--whether private or public.
Daring tre course of their studies in the Alfred P. Sloan School of
- Management at M.I.T., the Sloan Fellows have the opporturity to meet
“with top level executives of many such concerns. The majority of
these executivé-s have stated that one of the more important prob-

lems they face is d.eciding\‘who sfxould be placed in positions of
respdnsibility. Proper selection of project managers is no less an
1mportaht decision in a govermment agency than in & private business
concern. Many projects involve quite large sums of taxpayer's money
and/or the nation's prestige may be involved. Also, the selection of
managers for smaller projects is /of‘ten‘equally crucié.l for a variety
of reasons (among them being that the small project is sometimes

es essential camponent of the larger one)e.

The problem originally considered was; “How could (or should

ws



the process of selection of project managers be improved?” It was
suggested that atiempts fo answer this question would not be very
ﬁuitml unless the question of how project maenazers are being ce-
lected now, in actuality, was answered first. Therefore my research
hag a dual purpose. I wish to explore the decision process o.f‘ se=-
lecting managers with a view to finding means of improving ‘:.-hat
Process. XZut the broader goal is to endeavor to gain insight into
that process as another sitep in the general imvestigation of human
declsion processes.

When the research was undertalkesn, the fundamental question
was whether.or not the process of selecting people for managezxzent
Jobs wasimfﬁciently understandable and describable so that a'pat-.
tern could be found to the process. Another way of saying this is
that the question was vhether or not the process wes one which could
be concelved of as beinz simlated by a camputer program. Note that
this does not necessarily mean that it would be ciesireable to progranm
the fmCess. The 1dea of whether or not a Dprocess could be prozrazmed
deals with the adqu:.ateness of one's understanding of the proce;ss or
with the idea of how structured one believes the decision process.; to

9

be. Simon describes” programued or structured decisioas as those
that are sufficiently repetitive and routine that a definite pro-
cedure has been worked out for handling them as opposed to, at the

other end of the contimwim, & non-prograrmed. decision that requires

a one-shot, ill-structured, novel approach.

9Ferbert A. Siron, The Yew Science cof Monacement Pecision

——

-~ -~ = =
(FNew Yorlk: Earper and Row, 1550), p- 5.




&

Newell, Shaw and Simon's original wori® was a study of solv-
ing a problem in symbolic logic vhere symbols were manipulated ac-
cording to definite rules. In Clarkson's stuwu; the decision maker
is also dealing with tangibie "things" such as stock prices ard yields
Because of the numerically or mathematically describable nature of
the items with which these decision'ma.kers were concarned, 1t was not
Immediately obvious that a decision cculd be conceived of as one
which could be programmed where the "items" to be decided ujonr were
man beings.

Therefore , the research undertaken for thié thesis was in the
direction of first trying to determine if the process of selectinz a
project manzsger was & thing that could be reduced to a pattern or |
program {or if scme decislon makers already regarded it as such), and
second, if it was so reducible, to try and define the basic ocutline
of such a progrem--not for the purpose of trying to reduce the process
to a computer routine but rather for the pu‘.z?osé of tryingz to sharpen

my understanding of the process.

’
Sanme Deﬁrii:tions

Before discussing the process of selecting project managers,

a definition is ﬁeeded of what‘a. project is end who the manager is,

althqugh it is probable that the reader has a sufficiently zccurate

intuitive definition. The following quotation covers much of the

loNewelli‘ Shaw and Simon, "Elements of a Theory of Ewman
Problem Solving. :

Clarkson, op.cit.



ground:
Generally speaking, the project manazer's busiress is to crezte
a product--a piece of advanced-teciviolozy hardwere. « . o A pro=-
Ject is an organizational unit dedicated to the attainrment of a
goal--generally the successful caapletion of a developzental
product on time, within budget, and in conformance with prede-
ternined performance specifications. . . . Projects are typi-

- cally organized by task (vertical structure) instead of by func-
tion (horizontal orgenization) . . . The project menager is the
man in between management and the technologisi--the one nmen in
the organization who must be at hame in the Pront office talk-
ing about budgets, time schedules and corporate policies and
et hame in the laboratory talking about technical research and
developmental problems.

’ This definition is designed for an ino‘ustriai concern; our
definition needs s sl.ight modification in the sense of takinz a brodd—
er view of the word project. A project will be defined as & research
task (usually applied rather than basic) or = develorment task that
bas a reasonably well specified end object and completion dete. This
end item will generally be a piece .of hardware; although, a well de-
fined study effort whose end item is a report ;zr similar .document
will =2lso be consid.gmd & project. The end item does not have to be
of major significance; but, in order to qualify as a project, the
work will have to encampass several technical disciplines ard several
divisions at the research laboratory will have to be inmvolved.

The project manager is that irdividual who is given prime
res;;onsibility and authority for execution of that'project. He need

not be in a separately established office and his staf? may be

scattered physically. On large' projects he will usually rezort to

12pau1 o. Caddis, "The Project Mensger", Earverd Business
Reviev (Yay/Sune 1959), vp. €9-97.
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the laboratory top management throush no more than one level of lire
supervision. He 1s the one who is supposed to see that the prolect

"goes"

and to brief management on what 1s going on. Sx:all projects
ray be separate entitles or pert of larger projects; however, the
person responsible for this project will be considered a rroject
manager 1f he otherwise meets the ebove definitions, except his linre

of reporting mzy be to an overall project manczer or through several
- e (=]

levels of line supervision.
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CEAFTER II

DATA SOURCES

The mein sources of data were interviews wiili personnel of a
government research and develoment laboratory. Additionzl datz were
also obtained fram a guestiomnaire sbout a hypothetical case history
which was given to scme of the same peonle and, in slightly modified
form, to several Sloan Fellows at the M.I.T. Alfred P. Sloan School
of Management.

The top management structure of this laboratory consists of
a director, an associate director and several assistant directors.
The next lower management level 1s that of division chief, severzal of
whom report to éach assistant director. The next s‘bep in the structure’
(after assistant division chiefs) is branch head. Intensive inter-
views were held with six people in these various levels of menagement
structure. ZPrief intervievws were also held with about a dozen or so
additional people ranging fram the level under the branch head up fo
and including division chief end also including two project manzgers.

The top level management approves all project nmanagers, but'
in pfactice s they are actively enzaged in the selection vrocedure for
only the larger projects. Division chiefs or evea branch heads in
essence make the selection for sm=2ller projects. On larger projects,
one or more division chiefs (and occasionally a branch head) is asked
for an oﬁ)inion on the selection. O=ly a limited mmber of people axra
involved in any selection: therefore, 1t 1s believed that the limited
mumber of people interviewed represent a redsonsble cross section of

those responsible for project manogement selection.



The interviews were done in three phaces. In the first phese,

four ople were interviewed at lensthr arnd significaant portions of
A - (S

three of these interviews were tape-recorded for further analysis.

The interviews were loosely structured and followed no set pattern

although in each of them a spzcific set of questions was aslked:

1.

5.

0 @® -:'IO\UI

Do you have any current projects for which you are trying to
select 2 project manager? If not, then what was the most
recent project?

When did you first rezlize that the project was going to came
into being and that a nanager would have to be appointed?

At vhat time did you start considering specific individuals
for managers?

Fow many people did you consider might be suitable for the
Job?

In what sequence did you consider the peovle?

What was your gereral process for selecting?

What were the reasons you thought those people might be
sultable?

In what order were these reasons considered?

What were the reasons for rejecting people?

It was found that the decision malers could rot be captured in

the act of making an actual selection for a »roject manazger; there-

fore, the next best thing was to try and have them talk about their

most recent selectipn. I tried to make them relate any philosophi-

cal opinions of selection procedures to this most recent selection;

these attempts were not always successful, but most opinions were

illustrated.by a épecific actual occurence. No strong attempt was

made to keep the interviews on a straight and narrow path; rather,

questions were asked to develop any statewent that seemed interesting.

But the essence of the avove list was covered.

Real people and real situatlons were discussed, scze of the

interviewees beins franker than others. ZIecause of the desire to pre

serve the anonymity of the Interviewees and 6f the people they dis-
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cussed, the interviews cannot be reproduced verbvatim herein. Rowever,
quotations or paraphrases will be made at appropricte wolints to cup-
port the ideas presented. : :

The data obtained in the initial interviews were anzlyzed and
a2 tentative pattern for the decision process of project menagement
selection was evolved. Additional people were then interviewed (and
some re-interviewing was done) with the idea of trying to see if the
tentative pattern seemed valid. Essentially the same line of queztions

l . .

was asked, but additional questions were also asked, such as:

1. VWhich position do you mest frequently find yourself in--~looking
for a manager for a prospactive project or looking for a pro-
Ject for a prospective manzger?

2. When looking for a mansger, do you first consider the problers
that will be caused by making him a maneger (e.g., selecting
a2 line supervisor for project managerment which mizht recuire
selection of a replacement line supervisor) or do you find
the man you want and then consider these other elZlecis on the

organization?

It was during this second phase that most of the briefer interviews

"were held. The obJective of these brief interviews was to see how

widely the pattern of the decision process seexmed to be valid.

For the third phase, it was decided that.a test of the fenta-
tive pattern established for the process of project manzger selection
could be made and additionzl datza on the decision process obtained
at the same time. A hypothetical projzct wos invented along with four
hypothetiéal people o rere candidates for the position of project
manager. Four éf those interviewed were asksd to select the orne of
these people whem they consldered most éualified for that position
and rank the others in order of desirebility. Meanvhile I was %o

predict (from the :model of the decision process) which candidate
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would be selected and vhy. I2 the vredictions were in reascnzble
agreement with the cholces of the decision mekers at the laboratory,
then I could asswme that perhaps I understood the prccess. And if
not, then perhaps the differences would provide further insight into
wha‘t the processes really_are.

As a further test several Sloan Fellows ct the M.X.T. Alfred
P.. Sloan School of Management were given a slightly modified versicn
of the sezme hyvothetical project and case histories ard were asked
to select the mannger. Ez2lf of this group were told .5 more than
this, the other half were given 2 more detailed procedure to follow

(which was based on a porsion of the patiern believed to be wacoverzd

in the original interviews). The hope was thet there would be signif-

~icant differences in the selections made by those having essentiz=ll
J ~ng

no directions and those having a2 "recipe" to follow in making their
selections.

It should be noted that the intervretations of tke interview
data are my owa and that there 1s not necessarily a correspondence
between what I believe to be tﬁe patterns and methods involved in se-
lection of project managers at the research and develorment laboratory

and what the interviewees believe to be the process--or, for a third

- 2lternative, what is really the true process. Also, most of the data

were obtained frcm interviews in vhich peonle deseribed what they were
thinkting, and:

. . . a protocol is reletively relieble only for waat it contains,
but rot for that vhich it anits. TFor even the best-i:tentionedl
rotocol is only a very scanty record of what actuzlly kazrtens. 3

13x%. Duncxer, "The Structure and Dyncmics of Problen-Solving

-

1945). Reprinted in Costello end Zalkind, op. cit., ». 349,

-

/ .

Processes” (Psychological Morographs on Problem Solvirg, Lviiz, Io. 270,



CEAPTER III
A MODEL OF THE SELECTION PROCESS

General Remarks

Generally one presents the data before one presents the con- '
clusion drawn therefram. However, the reader probably will be able
to follow the analysis of the data more easily if a portion of the
conclusion 1s presented ﬁrsé.. In this chapter a model is presented
vhich I belileve describes the decision process used in selection of
project managers at the govermment laboratory. The model is pre-
sented without any az:guments as to why I believe 1t to be valid.

Such arguments are presented in thé next two chapters along vif:.h the
data obtained in the interviews; It was fram these data that the model
was deé.uced.

The model presented is not a detailed mathematical descrip-
tion. It is in the nature of a series of general flow diagrans in
which most of the specific details are implied rather than explicitly
described. The model is intended to provide a gereral description
rather than a verbetim reproduction of the decision msker's process.
In addition to providing a description of the process, the cbject of
Presenting the model 1s to peréuade the reader tha‘.i since the ‘process
can be reduced to a series of genéral flow diagrams, 1t is not un-
reasonable to conclude that the procéss could be prograrmed on a com~
puter.

It was found that the steps in the selection process for
choosing project mansgers wefe carried ocut , for the most part, sudb-

consciously or semi-consciously by the decisicn maker. In no case
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was any soxrt of written check list or procedure used. And the con-
scious steps that w;are followed were not routinized to any degree.
But in spite of these factis, the‘differences in procecses of the de-

clsion makers were remarkably uniform; differences were subtle and,

‘for the most part, reflected not so much basic differences in pro-

cedure as differences in certain deteiled aspects of that procedure.
Other investigatorsll‘ have found that there are three aspects
to a decision meker's processes: there is a remorv which stores infor

znati"on on factors in the process, a set of basic information Troc-

gesses which operate ‘on data stored in memory and a set of rules
which describe how these processesAare to bé used. I believe that
these elements are 4the important building blocks .on wnich this modei
rests and that their presence will be obvious to the rezder. The fact
that the model is built fram these rudiments is one of the reasons
that I conclude that the process follows an understandable pattern,or

that it is a process which could be programed.

Selec‘;;ion of Potential Candi;iates'
Before a decision maker can select a manager for a project,
he must have a list of people fram whom to chocse. A description
of the process ofb generating this list is shoﬁ in figure 1. The list
is generzted by observing people perfbm in their Jobs and reviewing
thelr capabilities. Each time contaét is made with people, 2 re-eveal-
uatlon of their atiributes is made. This re-evaluation may not be

camplete; that is, only one facet of their attributes may be consid-

4 -
See, for exazple, Clarkson end Pounds, op.cit., pp. 17-i%.

+ -
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ered. And the evaluation is generally carried out a2t an uncconscious
level in the decision maker's mind.

Although none of the decision makers said so, it seems reason-
able to assume that the attributes»of the candidates are measured not
only against their own past performance but also against same "stand-
ard". That is, the decision makers, by observing both people and the
"goodness™ or "poorness” with which their Jobs are being done, must
generate a list of gualities that make for "good" aud "bad" project

managers. While the decision maker probably has some self-generated

"

abstract guelities iﬂ'his list of desirable attributes, 1t is probable T
that the main sources of data are the people being observed. This - ﬁ
list of desirable atiributes is also formed largely.on a subconscious
level.

There 1s same consciou; tbcught in this list generation, but
apparently relatively little. The majority of the conscious thought
is probably generateﬁ during discussion of a person's abilities with
associates of the decision maker.

The forming of these lists, the observing and ranking of
people’s abilities, i1s done in large measure independently of the
process of selection of prajeét ﬁanagers; that is, the process is
carried out autematicelly on the part of the decision maker out of
"the main stream of the project manager decision pattern. For, whether
or not he has 2 project job in mind for the person being observed, the
decision maker has line supérvisoty positions or salary raises to
consider. Therefore, the ob;ervations are a vital part of the decision

maker's total Job.
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Project Definition

The first part of the project manager selection process that
is in the main stream of the pattern is the project definition phzse.
A flow diagram which descfibes this part of the process is shown in
figure 2.

As opposed to the candidate list generation (figure 1), the
project definition phase is often carried on, at least in pert, in
falrly conscious fashion and, indeed, in sometimes fairly formal
fashion. Parts of the process are often discussed with associates
of the decision maker. Also, it is likely that the technical and '
stature requirements are determined iIn part by using data filed in -
the decision maker's mind aﬁ a result of the type of activities
shown in figure 1.

This Phase also provides the possibility of rejecting the
project, particularly on the grounds that one of the decision maker's
"own" people cannot do the job. The definition of who "our peoplef
are will vary according to the hierarchial level of the decision maker.
With few exceptions, the branch head %ould tend to look gt people in
his branch and the division chief at people in his division. Top
management peoplebview the whole laboratory as the domain to be con-
sidered, subject, of course, to same obvious limitation of not con-
sidering certain people such as clerks, etc. The top management, aand
even scme division chiefs, would not be acquainted with all people in
their domain; but, they would be likely to know 21l people who are
sufficiently high level in experience and/&r rank to be considered

for the Job. Trat is, there is a matching of the size ard importance
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of the project with the administ rative level at which the manager is
chosen; for example, managers for small projects are n?t chosen by
the top management of the ldboratory but by branch heads (with occa-

sional review of decisions at higher levels). Tais limitation to a

 selection from one's "own" people is done primarily for campetitive

reasons, particularly vhen the‘decisipn maker I1s at & lower admini-
strative level; but, there are some practical reasons as discussed
in sybsequent chapters.

The prime items in thls phase of the process are the deci-

'sions as to the priorlty of the project and the technical needs of

the project. The technical needs seem to come closer to dicteting -
the selection of the project manager than any other item. This is
particularly true when there is some "pre-selection" of the manager
(pre-selection is discussed-in the next section).

| - Feedback loops are shovn in figure 2 which may or may not be
involved in any specific project manager selection. For bigger pro-
Jects or for vaguely defined pfojects (particularly those that are
generated internally) there may be several tripé througzh these loops,
and the study-phase feedback loop is apt to be fairly.extensive. The
study phase, and the cycling through the loops seem to bz used to de-
fine the p;oject‘requirements more sharply so that definitive ansvers

can be obtained as to whether or not the project should be done and

- as to what type of person is desired for project management. The

greater the p*eclsion att ained in the project deflnitlon phuse, the
more likely is the pre-selection method to be used in decidinz on the

project manager.



The Firal Selection Process
The finel step in the decision process, the final selection
phase, is undoubtedly the most subjective phase of all. None of the
decision makers seemed to have much of a conscious thought pattern in
perforzing the final selectién and arrivirg at their actual choice
for a project manager. No real good description of this phase was
given by any of the decision makers; therefore, in the flow diazram
which describes this phase, figure 3, more than in ihe other phases,
I have had to fi1l some of the steps im the process from en intuitive
"feel"” acquired during the interviews.
It was in this phase that most of the detailed differences in /
procedures were found. Some of these differences in procedures were
~ found in different decisions by the same decision maker; this seemed
to be true more so than differences arising because different decision
makers were involved. “I’hese differencgs in procedures are labeled by
three different "routes" in figure 3, routes A, B, and C.

Route B is the route that most decision makers seem to actually.
use; this is the route where "pre-selection” is used. That is, based
on the data stored in the decision maker's memory about potential
candidatés, the décision maker performs an Immediate matching of can-
didate a.nd_ project as soon as the project description phase 1s can-
Pleted. After tentatively selecting this man, the rest of the effort
on route B is an effort on the pvart of the decision malker to Justify
his "pre-selection" choice. This justification procedurs may be thought
through in & semi-conscious fo unconscious ranner; but the pre-selec-

tion is almost always based on an unconscious matching procedure. If
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the justification is done conscicusly and deliberately, then route C
is followed. It would not be uareasoneble to say that route C is
Jus£ a repetition of route B; the two routes, B and C, .have been dis-
tinguished iz;. order to differentiate between processes that are
largely unconscious az;d those that are fairly deliberate, conscious
and semi-formal.

Route A could be called the "logical”™ or "correct” route and
several decision makers claimed. to follow such a procedure 2ll of the
timei Actually, there is some evidence to indicate that route C is
usually the path followed when the decision meker thinks he is follow
ing route A. That is, there is probadbly an element of "pre-selection”

in all choices. But most decision makers would scmehow consider this

to be a "bad” or "unfair" procedure and would, therefore, claim to

- follow route A. "Pre-selection” does not seen to be "oad" necessarily,

. particularly if the decision maker is "honest” and "rational" and does

indeed provide for the possibility of "changing his mind"™ as we have
shown on all routes. |

The changing of one's mind probably never happens prior to .
discussions of tentative choices with associates of the decision maker.
These discussions will be quite limited in mumber (usually one or two

peers and subordinates). The munmber of assoclates of the potential

candidate who are interviewed will also be quite limited and these

- Interviewees also will usuelly be subordinates of the decision maker.

And the pa.*pdse of thesé interviews will usually be hidden frcm the
Interviewee. |

When the candidete is being interviewed, he will usu2lly be
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told that he is being considered for the job and that the purpose of
the interview is to establish whether or not the candidate has a strong
interest and desire in this project management Job or whether there is
same perscnal factor, such as health, that would preclude the candidate

from accepting the Job (or being acceptable). -

Some Miésing Elements

There are scme possible missirg elements in the decision proc-
ess as it haes been described. No data were obtained on the azount of
influence prejudices and political pressures pley in the decision
process. It is probaéle that the decision mzkers would clainm that
their decisions are not influenced by such factors; they probably at
least‘hope so. Whether or not they are correct is a guestion that is
beyond the scope of this investigation. |

It is also interesting to note that the steps of obtaining
data fram subordinztes as to which people might be considered for a
project management Job do not seem to be a4factor until a candidate
has tentatively been selected. This is probably due to the fact that
the observation phase (figure 1) where general lisis of candidatss are
made is done, in part, in consultation with these subordirates and
also due to the fact that the project definition phase provides an
oppdrtunity to send the project to a lower level for actual project

mansger selectlon if it is deemed desirable.

Attributes Desired in a Candidate
The attributes desired in a project monager are determirned

frem what the man hes done end the desire Is that the man's zast

-
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performance and abilities show that the man can acccmplish the Jjob to
be done. hatzl5 deseribed the attributes required in a2 manager as the
possesion of three types of skills: technical, humen zad conceptual.
The ettributes discussed by 211 of those interviewed are realli a rore
elaborate listing of skills that fall into these three catagories. The
varied #ay in which these attribdtes.were identified will be presented
in the next two chapters but they can be stated in the followling for-
mat (using the catagories of skills suggested by Katz):

éechnical skills:

1. Does the men have suflicient technical skill in the mzjor
field of interest in the project?

2. Does the man have sufficiently broad technical abilities
- and background to be adequately conversant with all of the
technical disciplines involved in the project?

3. If the prolect is to be done with the services of a con-
tractor, does he have appropriate exveriéace in negotia-
tion and administration of contracts?

Buman skills:

L. Cen he establish a team effort through his ebilities to
worX with people, command respect, and establish esprit
de corps and enthusiasm?

5. Can he communicgte his ideas and delegate resnonsibill.y
for execution of these ideas?

6. Is he a good Judge of people and can he properly utilize
and welgh the oplnions of experts?

7. Does he have sufficlent aggressiveress and drive?

lsRober* L. Katz, "Skills of an Effective Administrator”,
Barvard Business Review, XXXIII (Janua*y/ ebruary 1955), pp. 35-k2.
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Conceptuel skills:
8. Can he propverly plen the work of both himself and others?

9. Can he properly assess and co-ordinate the various require-
ments of broad areas of activity?

10. Can he make timely decisions and establish the proper bal-
ance between thought and action?

For major projects this might be called a list of miﬁﬁmxn
attributes--1f th; man doesn't have these, he ¥s not likely to_be con-
sidered a promising candidate for the job of project manager. TFor
minor projects ohe or more attributes could be missing, particularly
i1f it was thought there was a potertial for develomment of them.
Smaller projects scametimes are used as training vehicles for peoplé
vho appear to be capable of taking om larzer responsibilities in thé
future.

But, different projects require different weighting of these
attributes. And for the same project, one decision mzker will weight
different attributes by different amounts. For éxample, a decision
makef th was primarily concerned with scheduies and costs night
weight the factors ;f planning and co-ordinating abilities or éon—
tractuel administering experience nore heavily than technical ability.
A decision maker who was more concerned with mission performance re-
quirements would likely put the emphasis in reverse order. Vwaever,

' all decision makers interviewed sald that all of these atiributes
were required, although, their way of describing the attributes varied.

The list of attributes scunds scmewhat idealistic, dbut it was

obviocus during the interviews that the attributes, as described by the

decisicn makers, were considered by them to have definiie and useful

meanings.
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Attribute Decision Tree

The flow diagrams in figures 1«3 are fairly general. A same-
what more detailed diagram is shown in figure 4 which shows how &
series of tests of a candidate's attributes might be made. These
tests could be incormorated in one of the routes for final decision
showvn in figure 3 and are in a form popular among decision theo-
rists, a decision tree. This tree cannot be deduced directly from-
any of the data obtained in thé interviews but is rsther an attempt
to describe in somevhat formal fashion how scne of the unconscious
thoughts of the decision makers might be executed. The description
is probably too detalled and at the samre time insufficiently ccm-
plex, but I believe it should provide same additional insight into
the decision maker's probable process and I feel intuitively that it
is samehow close to "reality”.

The decision tree could be used by the decision maker in
rating potentisl candidates (figure 1) as well as in meking the final
selection (figure 3). In rating prospective monzgers, the tree would
probably be used in two ways; for rough sort selections and for ac-/
tuel ranking. In both of these situations the tree world have to be
followed all the way through and instead of "rejecting” people, a
note would be made of which test was "failed" and same sort of "fail-
Ing score"- assigned. Then the decision meker would havé to "back up”
and follow the rest of tfxe tree. The final integrated picture would
be based on the muber of tests "failed" and the "score". Also, some
sort of mmericg.i "score™ would be given to the tests "passed™ in

making this integrated evalustion. In a rough sort selectlon, the
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integrated picture for many people would probably be that of "just
doesn't have it" or "not ready ye‘c;" with perhaps the rost important
failing noted and stored in nmemxory. For candidates who are kept on
the active list, same sort of "rankinz" by "total interrated score”
wop],d be stored in memory together vith same data on the "scores” on
;peciﬁc tests "passed” and "failed".

In the final selection process, candidates are probadbly relece
ed if they feil a test. EHere the order of the test is important; but,
the order is not necessoerily that shown in figure 4. The order may

vary with time for any one decision maker and will vary from decision -
maker to decision maker. The order will depend on the type of prob- -
lem of most concern to the particular decision mzker zt the perticu-~

lar time. If tecimical problems have been the ones of main concern

of late, then these tests will be applied first.

Implied in the tree is a quantitative weighting of the factors
that are included in each question. That 1s, very few of the questloans
can be answered flatly yes or no. The true answer is that it 211 de-
pends. The man has "enouzh" of scme quality and whet smount will be
deemed sufficient will dedend on the nature of the project, the rature
of the decision maker, and the nature of the decision naker's recen:
experience with various projects with which he is concerred. The na-
ture of this quantitative weighting is indicated in part by tests T
and ’.T.‘5 where alternate paths with additional tests are shown, depend-
ing on whether 2 yes or no answer is received, instead of a go-no-go

answer.

In eddition to alternate paths, there is undoudbtedly a2 differ-

-
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ence in "scoring” required for one test depending on what the "score"
was on a previous test. The "score" would not be given numerically
on a conscious basis; rather a subconscious "feeling" about & person
would be stored away in memory which would bear scme relation to a
conscious mumerical "score”. A man who did well on T} , say. a "score”
of 99, would perhaps only require a "score” of €0 on Tg and vice-
versa. And, as previously ment;ioned, scmetimes T5 would be good
enough on Ty and at other times the "score” would havé to be much
higher.

Surmary

I have outlined the process that decision makers seem to be .
using In selecting project managérs. While those Iinterviewed express-
ed the method used and attribut;s required In scmewhat different
words, the degree of similarity among all the descriptions of these
Processes was very high. No arguments were prese-nted ir; this chapter
to sﬁppozft the conclusion that the process is as described. These
argunients are preser;.ted in the following two chapters. The purpose
of this chapter is to provide & background for.evaluating the argu-

ments and data to be presented.
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CHEAPTER IV

INTERVIEW DATA

In this chapter the data obtailned from the interviews of

‘decision makers at the govermment laboratory will be presented. It

was from these data that the decision patterns presented in the pre-

vious chapter were deduced. The data are mostly in the forza of quo-

tations. Some are verbatim quotations (with editing done mainly to
preserve anonymity) and some of the “quotations” are actually para-
phrases of quotations or fram notes made during the 1nterv;e§s. In a
further éffort to preserve anonymity, I will not distinguish between
notes, quotations, paraphrases or interviewees. I am certain that, in
adopting this procedure, I am not distorting the 1nterv?evees' re:r.ar.ks
in order to prove a polnt. I-Iowevér, as noted in Chapter II, there 1s
a possibility that the conclusions drawn are not synonymous with the
interviewees' intended meanings. -

In this chapter reference 1is made to the figures which were

presented in Chapter III.

Project Definition Phase
One of the thingy to be established from the interviews was
which came first, the project or the man. Scme typical statements
were: |

The project comes first. If the nature of the project isn't de-
fined, you can't select the proper project mgnager--the project
defines the man. TFor example, the type of man required depends
on how mch supervision he will have. Will  there be a separate
project office required or will the project be handled within a
division where division persornel will be involved in same of the
key decisions--or will the man have to make these decisiocas in
his own office. . . . On project _ , we were working on scme

-
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preliminary studies of various phases of it before 1t ever became
a project where it was necessary to appoint a manager.

Circumstance dictates the approach to the problem of selection,
but the project definition usually cames first and establishes
the requirement; for the manager.
You pick the project engincer depending on the sort of project .
you have in mind. If you hed a project where you knew exactly
what was to be done and it was Just a2 matiter of doing it you
- might pick someone with less imagination than was the case in
project __ where we couldn't quite see our way all the way
through.
Similar remarks were made by other interviewees which give credence
to the idea that defining the project 1s essential before a manager
can be selected. ‘
There are exc'eptions, however, to the idea of the project
coming before the man. One interviewee pointed out that if a man

suggests an idea for 2 project which he is encouraged to pursue, and

~then 1f he goes back to his office and studies 1t further and comes

up with 8 solid worth-while proposal, then he may be given the Job of
running the project. One reason for giving him this Job would be that
the ability to transform a vague i1dea into a concrete proposal is one
indication that the.man could bé a sﬁccessml‘ project manager. But,
a man is not put in charge of a projeét Just ﬁecause he thought of it.
So even this exception appears not to be a strong violation of the |
pattern in that the attributes of the man mst ‘bg welghed against the
needs of the project--and the project needs cannot be defined until
the propos.al is finished and evaluated.

Another apparent violation of the idea of the project defini-
tion céming first is in some of the statements of the infcerviewees
where the training function (ihat 1s, the use of small projects as ®

means for "growing" managers) was regarded as an important part of
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the Job. For example, in response to the idea that he seemed occa-
sionally to be looking for a project for & man rather than = manager

for a project, one man said;

Yes, this is very true. It ties in with a basic idea I have of
developing the whole technical group--to make it a strong mature
capable group. You have to match up jobs that are challenging
- with each man--taking into consideration his strong points and
his weak points--~his state of develoment--and perform a match of
Job and man. But, I am not Just running a training school, for
the jobs are in support of what is going or in the laboratory--
we have got to help the laboratory do its Job and its mission.
It seems that implicit in this discussion is the i&ea that the pro-
Ject must be understood before a manager can be selected even 1if you
are looking for a project with which to challenge & man and train
him. The manager in this process is pre~selected--and if the project
and man faill to match, it is pevrhaps more reasonable to say the pro-
Ject 1is rejected rather than the man. - However, as this interviewee
said, the work must support the laboratory's missions; therefore, one
1s not always free to select the project but must scmetimes take what
cames. When tralning is considered, there are same additional tests
added to the final selection process, such as:
(1) wWill the project challe;xge the man?
éa) Will it be too much of a challenge? '
3) If the challenge might possibly be too much, are there enough
other people available who can back-stop him--that is , bail
him out 1f he gets in trouble? ‘
(4) Should we take the gamble of making this challenge?
These questions are drawn from other portions of interviews where the
training function was discussed.
That the relative importance of Projects is important is
shown by statements such as the following:

You don't elways have the man you want available--he nay dbe busy
somewhere else on & more Importaant project.
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Availability of the man is en important factor, that is, is his
present Job more important than the new one.

You have to make trade-offs on avallability. This doesn't mean

that a man has to be free, but only that you can make e trade-

off between the project that he is on and the new project that is

coming up. You have to mzke a declsion as to whether the merit

of the new project is such that you want to take him off the old

Job and put him on this new project. It is strictly a trade-off
» in the value to the govermment of the new project.

You have to establish the hierarchy of proJect priority--the
pecking order between projects.

Also, it was noted that people sametimes are not considered for same
Jobs because they are too "busy"--which implies that the new-project
has less importance than that to which the man 1s presently assigned.
Samething else is also implied; there is not an "infinite" reservoir
of men sitting idle waiting for a new project to come along so they‘
can get to work managing it--which is not unreasonable aﬁd in fact is
a desirable situation. But the fact that people are doing construc~
tive work does not preclude the fact that samething more constructive
éould cane along which would demand their talents. '

The bvalaacing of the priority of Jobs is Perhaps one of the _
more important responsibilities of a decision maker~--particularly in

a research laboratory where one's activities must change if one is to

_ stasr in a leading poslition. One of the decision makers described {;his

problem very nicely when hé was discussing the avallability problem:
There is a tendency to perpetuate things--to create an illusion
of activity. If a project contimues too long, the quantum Jumps
in the creation of new knowledge start to became smaller and
smaller. ‘
As mentioned in the previocus chapter, the problem of deciding
vhether or not one's "own" people could do the Job of ma.naging a new

project is not entirely & selfish motive. To be sure, as one inter=-
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viewee put it, the element of campetitiveness does make you think of .
putting one of your own people in as manager of a project jou have been
asked to do and you have a tendency to reject the project, probably on
the grounds of "busy-ness" (1.e':, implied more importance of presént
vork), if you cam;tot see your wéy clear to do so. This is probably
more true of project manager selection for mmaller projects where a
branch or division 1s selecting the manager than it s where the whole
laboratory is the domain;--but‘eVen here: ‘

First of all we certainly look within our own organization. These

people know the other people in the laboratory, they know where to

go for help--they have been through the process before.
A man who is familiar with the people, the facilities and the proce-
dures will be apt to do a better Job of management than an outsider,
provided of coﬁrse, he was otherwise qualified. Aﬁother factor is:

You mist have ﬁrsthand knowledge of the man~-for this reason

you would seldom pick an outsider--you would probably turn down

a project 1f you thought one of your own people couldn't handle
it.

The probability of knowing a candidate adequately well is higher if
you select from wit}zin than 1f :you' pick an ouf;sider. Another factozf
that is probably important when considering "importing” talent is /
that of morale. Moréle is higher i1f people can see promotion from
within.

Some of the additional factors considered in the project defi- |
nition ;pha-se (figure 2) were defined in consideration of other phases
of the selection process. For 4ex'amp'le, one of the atiributes req"ir*d
of a man was appropriate technical experience for the project--which
implies that the technical qué.liﬁcations réquired had to be estadb-

1lished in the project definition phase. The "stature”™ requirement
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vas implied by remarks about certain people who seemed otherwise

- qualified for & Job but who Just had not been around long emough to
scquire "experience” or who were not well enough known or Just did
not have é high enough civile-service or line-supervisor positior;.

It 1s possible that "stature” is merely shorthand notation for all of
the attributes other than technical ability_ thaf a man mst have to
manage a given project.

The question of whether or not the decision maker is interested
in 1n’volving his people :Ln this project may be a restatement of ihe
idea that: "We can't f£ind one of our own people who is qualirfied to
msnage the Job.™ But probably it means more nearly that: "It doesn't
seem as important to us as the work f;hat is now being done by the
people who would have to do this new Job.” It also may mean that:
"This job is a good one and we'd like to do it, but there are Just
too many messy politics involved.” In any event, it is known thst
projJects have beern turned down with essentially the statement of not

wanting to involve péople with it as grounds for rejection.

Observing People Phase
Before one can sort out people to choose from for a defined

proJect, there must be a list to choose fram (ﬁgure 1). BHow is such
8 list generated? The following quotation from Simon gives the
essence of the process:

To scme limited extent we have learnsd how to assess human qual-

ities by formal testing. In the mailn, however, we select a good

decision maker for an organizational position by looking for a

men who has done a pretty good Job of decision making in scme

other organizational position that is almost equally taxing.
This is a simple-minded approach to the problem, but it is the
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only moderately successful one that we know. 16

Tests can measure the wrong things or be misinterpreted; therefore,

until testing is developed into a mich more precise sciehce » Personal
Judgment of people's qualifications will contim:.e to be a strong fac-
tor when people are evaluated for positions.

The simple-mindedness which Simon refers to seems to be simple
minded in two ways. First, vdecisicn makers may not use to good ad-’
vantage the scientific knowledge on hman behavior tiat is available.
Second, they might be more systematic in their observing, evaluating
and selecting proceduz:es. It is the second process with which this
thesis is concerned. | _ v

In this study, I am not trying to advocate the replacement of
a Inman decision makér by a machine. Rather I am trying to see if to
some extent the decision maker is already thinking in a systematic .
fashion. If so, it could be concluded that thé process could be
improved by additional formality.

Before rgturning to.the interview data, we will consider from

another source the degree of success being obtained with Simon's "simple-

- minded " procedure. During a luncheon meeting in December 1963, the

Sloan Fellows of the M.I.T. Alfred P. Sloan School of Management were
asking questions of Mr. Alﬁ'éd P. Sloan, Jr. of Generé.l Motors Corpo-
ration. One of the questions asked sbout the main criteria he had for

Pramoting people to higher management positiams. Mr. Sloan'_s answer

16Simon, The New Science of Management Decision, p. 12.
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was dynomically and emphatically given: "Demonstrated capacity to |
performn”. Observations of a person's performance, then, can be given
same pragmatlc support since General Motors 1s often presented as the
epitame of success In management capability, and the success paﬁterns
of Genmeral Motors were largely formed when Mr. Sloan was at the helm.

It will now came as no surprise to the reader to discover
that the decisic;n makers interviewed formed their impressions of
people's abilities by observing them perform. |

You want a man who has demonstrated by his past history that he
has these capabilities required of a project manager--preferably

on same major project so you will have a guide on how he performs
in this type of Job.

You have to have experience with a man . . . you start with your
experience of the man's experience. The picture of the man is
made fram observations made in a random sample of incidents. Bat
you can still get a good line on & man in this way if the process
is done over enough time.

Question: These are the types of things you have filed away in
your mind about a man? Answer: Yes, that is right. There is a
contimial evaluation of people. ' .

Question: How do you get & camparison among people with these
qualities? Answer: I think the falrest way to do it erd the way
that is used most often is to ‘oase your opinions on their past
performance.

Eveluation is a dynamic process. People and Jobs change 5 there-

fore, evaluation must be a contimious process based on observations

of the people.

You f£ind out about people by observation of them over the years.
Now we have really only consldered the first item in the flow

diagrem shown in figure 1. But, it does not seem to stretch the im-

agination too much to £111 in the rest of the diagram fram these

statements alone. In fact, the statements that the evaluation is a

contimiing process, and that the evaluation is made fram & random
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sa.xnéle of observations made over a period of time essentially imply
the rest of jbhé disgram. There were 8 few more clues in the inter-
views vhich led me to believe thdt this inference is correct ; but
they are more subtle and are hidden in other statements rather than
'being diréctly stated. The pattern can be deduced sometimes fram
statements of how 1t 1s decided that people have certaln atti'ibutes;
The description'of the attributes required or the attribute a man has
(or hasn't) implies that & list of attributes desired has been gen-
erated fram observations of people's performance, that people have
been measured against these attributes, that an integrated picture has
been formed and that the data is sﬁored awvay 1n the memory of the de-
cision maker. | .

The idea of integration of factors to arrive at a total im-
Pression was explicitly mentioned when the actual selection of a man-
ager for a specific project was being made.

You integrate all of these factors in your nind and arrive at a
decision.

These factors sye gone through on a menta.l check list--zall factors
are integrated into a total score.

Such things are in your mind--and you integrate all of them in
your mind when you make a selection. You remember so and so is
a good project engineer. You draw conclusions about these people
in your contacts with them-~and you keep your concluslons up te
&teO

Question: Are you saying that you have sort of a gener&lized'list
of attributes that you carry around in your hip pocket all the
time? Answer: Yes, that is right.

I have & mental rating list of every man in the group~-I break the

group up into sub-groups having various orders of competence.

This is adbout 211 the direct evidence frca interviews that shows

that the pattern of getting a list of people and their atiributes is as
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shown in figure 1. A bit more €vidence was obtained in scme test
cases which will be discussed in the next chapter. But a good bit of
the deductidn cames fram & "feel” I acquired during the interviews that
this must be the process used. If the reader believes that I have :Ln-.
troduced too much of my own subjective opinion rather than basing con-
clu'sions on obJective fact, then I can only hope that he will feel

that the process, as 1t has been described, is at least plausible.

Final Choice Selection '

Now it is time to fit together the use of the stored data on
people and the definition of the project and actually select the pro-
Ject x;zanager. Here it is even xnoré 1ikely that my own sudbjective
opinion will enter into the description. A.U.. those int?rviewed were
really scmewhat vague on the process they use--and in scme cases were

even somewhat self-contradictory. This undoubtedly stems from the |

fact that few, 1f any, of the decision makers use a conscious selec=-
tion process.

There 1s no check off list, so far as I know, that anybody uses
to predict the man who should be chosen. Now this may be used
some places and it wouldn't be a bad idea, as a matter of fact.

I don't have a form I £ill ocut or anything like that. It is
starting to dawvn on me that the process is pretty subjective. I
sm not conscious of any very scientific procedure. It is sublec-
tive to my mind--maybe because I have been doing this sort of
thing for a long time. There is samething very fundamental to
what I do--and it may or may not be right--but the way my mind
works 1is entirely subJective.

There doesn't seem to be any sclentific selection process coming
out of this does there? It is sort of subjective and intultive.

There is a thinking perlod while you are considering the project
and people--and this is when people are eliminated. You think
about it for quite a while and then say, "How about him for the
Job?
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BNevertheless, I believe that there is a procedure, albeit
mostly on an unconscious level. Also, there is some evidence to in-
dicate that any consclous procedures used are frequently, but not al-
ways, adopted after an unconscious pre-selection of a candidate has
been made. But the pre-selection is possible In a sense because the
decision maker hes "done his homework” and has filed away in his mem-
ory the cha.racteristics of people; he can Immediately match project

and man when he hears the project description and determines the

proje’ct needs.

On project __, the technical problems dictated the research di-
vision that the man must come fram. When people fram that divi-
sion were consldered, the further requirement that type of
experience was need.ed made us ask who fram that division has the
most of that type of experience. And immediately these cquestions
» yielded Mr. __ . In this case it was obvious that Mr. __ would be
the best choice as project mansger as soon as the cues..lon came up.
On project _ , Mr. ___ was one of the logical people to think of.
The work involved the type of activitiles his division was famile
iar with. Because of his knowledge he mld know where and how
to0 put peonle.

Another factor in pre-selection is that the decision maker
often isn't really sure vhy he made the selection he did until he
gives the matter some conscious review.

Selecting a projJect manager is sometlimes similar to the process
of writing a man up for a raise. Tou know the man deserves a
raise, but when you sit down to make the write-up, you have to
stop and think of the exact details of why he does. This is one
reason wvhy you can't pick a man unless you have had experience in
dealing with that man.

But at least one decision maker is not concermed sbout the
la.ék of formal procedure for the process of selecting managers:
More than one person is considered, but rating and weighting is

not done in any kind of system. A list of artificlal questions
is not created and one man given, say, 8.5 out of 10 and
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another 7.5. This could be done, but in the end any quantitative
Judgment must be handled qualitatively; quantitative evaluation

is only a check on the qualitative. For example, when a contrac-
tor is evaluated in & Job (and mumerical ratings are used in con-
tract awards) and he scores highest when you are really sure he
should be second, then you must stop to see why. Usually you find
that same factors were given certain weights and that these factors
were Iimproperly weighted. With hindsight you can see this--so one
needs to re-do the weighting factors. The quantitative factors
‘give way to qualitative. This is not cheating 1f it is done
honestly--only if it is rigged. ZFlexibility is needed in an hon-
est evaluation.

This man seems to be saying that people have not yet became
smart enough to properly assess some factors, even on a hardware item
where it should be possible to assess them mumerically, and that mmex
ical weighting of peoi:le is even more of an unknown thing and must 'be
tempered with Jjudgment. Tb-which i can only heartily agree. Eut stil1l
it 1s likely that a formal procedure could be used as an aid to the
decision maker's Judgment, particularly if the decision meker doesn't
have year§ of experience to aid his Judgnent.

So having made a pre-selection, what does the decision maker
do next? Ee gives thought to his choide; sametimes conscicusly and
sametimes unconscioysly.

I alwvays deliberately consider a few other cases even i1f I am not
seriously considering these other people. This always introduces
a few other characteristics for you to measure a man against. You
insure that your selection is good by'mentally‘balancing hin
against other people.

You look at the qualities required and the person almost similtan=-
eously and the person you pick more or less cazes to mind because
you know what these people have done. Now in this process it is
entirely possible that you miss people. In addition to Just plain
thinking of people off the top of your head, it is probadbly a good
thing (and I do this) to actually get a whole list of top-grade
people when 1t cames to very important projects. I look at these
people and review the qualities required in my mind. You say,
"Here is John Jones. Now he has handled thus and so and has ex~
perience very similar to what we need on this project.” In this
way you doa't overlook people for a project.
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Or instead of following route B (figure 3) he may follow route C:

Each man is thought through before characteristics of people are
campared.

sometimes route A is used:

We had s mumber of candidates in the back of our minds. We got
the Job lined up and then got down to cases to choose peopdle.

‘There were a goodly mumber of candidates and the first act was to

eliminate the people who were too busy. So you look and find
people who have camne to the end of a Job or who may be at loose
ends temporarily--this probably narrows it down to two or three~-
maybe four people. Then you have got to go to work on the four
to find ocut which one would likely do the Job best. I do make a
list and put numbers alongside the names and then start drawing

~lines through the names to get down to two or three. There are

generally same practical overriding considerations for crossing

. out names--gbilities for instance. Really what I think it boils

And

down to is that I go through the names and look for reasons to
cross the man off. You put down & list of candidates and at first
ell might appear to be equally qualified. Then the process be- -
cames one of finding drawbacks to each person which gives you li-
cense to cross the man's name off the list. .

&8 series of excerpts from another interview covers this same

ground and adds the interview processes:

Take Jobs within my group for instance. For any Jjob that cames
up there may be of the order of ten candidates whom you have to
select fram for a fairly large Job. It is freirly easy to get this
down to say three or four Just based on past performance. Out of
any group of ten people who can handle mediocre Jobs, there are
only two or three who can handle camplex Jjobs--based on their past
performance. Actually, I try to narrow it down to Just one and
then I try to interview the man. The group fram which you select
these people pretty well has established itself, because one of
the requirements is that a man have a broad background which Just
plain takes time. In other words, you are not looking at pecple
who have been here a year, you are looking at people who have been
here for fifteen years. So you get it narrowed down to fifty
People or samething of this order. And you are looking among
those fifty people for those who have shown leadership ability--
who have handled groups or shown promise in thelr handling of
other people. This may narrow the thing down. We are looking
for types like the branch head or the section head, or people

who have shown same amount of ingemuity or getiing up to a Job
that demands leadership. This narrows it down even further when
you are’ lookingz at it from that standpoint. And then this type
of person may not always have the broad background I talked

-
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about, he may be a detzailed specialist-~there are a lot of speclal-
ists who wouldn't (or couldn't) do this broad project manzgement
Job. So eliminate the speclalists who have been here fifteen years
and this further narrows the thing down. The list changes fram
year to year--you are not always going to cornsider .the same ten
people. During this process, people in managcment talk to each
other and & list of names is drawn up. I went through this whole
process and I ended up with egbout four to five people and ocut of
this I selected one man--no, on the other hand, I selected two
people who I thought could do the Job. And as it turned out, Mr. __
wasn't avallable as he had decided to take another Job--so he was -
eliminated. 3But I had gone through this process--in going through
it I talked to several people who came from my group who had
worked for Mr. __ in project __. '

| In reading jJust these words, one gets a feeling that the proc-

ess is almost descrived, but that it is elusive and perhaps not really
there. Part of this x-:,eems to be due to the fact that there is in this
description a bit of routes A and B which are mixed together. The
interviewee sounds like he is going to follow a logical pattern, but
he somehow slips fram having a few people to suddenly having Just one
without being sure how he had done 1t. He either did not recognize
or would not admit pre-selection. ' '

Here are scme data on the interviewlng done:

I interview the man and find out whether he has an interest in
this particular jJob and whether I feel that he would motivate the’
project. I find out if there is some personal factor in his life
which would require that he doesn't travel or that he not put
full effort into the Job. If you find out that he does have the
proper personal interest in the Job, then he is the nan--he is
your candidate. If you £ind out that there is some doubt after
you interview him, like the personal factor or that he doesn't
have a particuler interest in this type of job or 1f you feel that
he doesn't want to push himself too hard right now, then you take
the second candidate you picked. You don't interview all the
candidates. If you start interviewing a whole list of candidates
you tend to get the whole group stirred up. I think it is dbetter
to make up your mind prior to the interview (on which is the
leading candidate) 1€ you have enough fects from past perform-
ance on Jobs--which is usually not too much troudle.

You insure your selection with en interview. You make sure that
the man is willing and that he has an interest in the Job.
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There is discussion among us of possible candidates before 2 man
is interviewed. We don't just say let's select a man today--we

start thinking about it well in adva.nce of the date when the
decision is required.

Not much more than has been presented can be drawn from the
recorded interview data to indicate that the process 1s as it has been
described in figure 3, but as I listened to the people talk (and scme
conversation was not taped or recorded in notes) I had the definite
feeling of a pattern that was essentially as has been presented.

Scome other points worth noting are:

In general the people rejected for a Job in favor or someone else
Just didn't have the required attributes in as high a degree--
they Just didn't have as much experience.

You don't feel that you have picked the best man in the world for
2 job or even the "best man in the la'boratory but, only the best’
man you know.

There are not so many gradations in people as there are differences.
In & sense it is a case of the haves and the have nots.

Also I got .the feeling that, even though there was no written
Procedure being followed, and in fact that it was»mostly an unconscious
patteﬁm with conscious thoughts being only partially defined, there was
a similarity to the 'process used by all of the decision makers. In
th;eir groping for words, a common paﬁtem seemed to be discernable.

It may be thet I am Imagining more than is.there, but I believe I am
. right in thinking that I have uncovered a segment of truth. ‘When one
of the decision makers was asked about this feeling that there seemed
to be a coammonality to the selection pattern, he said that the biggest
thing that he thought would create variability of the process would be
the level of the project, even though procedures were not arrived at

by mutual agreement. He thought that the progec‘mres a.ré arrived at on
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an individual basis--adopted because the "idea seems right to me." And
before leaving the 1dea of procedure camonality, it is perhaps worth-
while to wonder 1£ it arises because the decision makers work with one

another in a similar enviroment, working on similar problems with

| similar people. Perhaps this is a variation of the idea that married

people tend to look alike after several years of marriage.

Attributes

The attributes desired by decision makers in project managers
are largely described in their own words in this part of.the chapter.
A fev of the descriptic.ms are in terms of negative attributes; that is,
in terms of why scme person was not chosen for a Job. It should also
be noted that same people who were turned down for jobs were scametimes
consldered capable of performing them--only sameone else was more ‘
capable. And of course, for certain jobs, the priority of projects was
such that the "best™ man for a Job might be left where he was on anotker
project.

The order in which the atiributes were stated is not believed

to be significant. Where there was same i‘e-interviewing done, the

interviewees often stated attributes in different order, and scetimes

did not mention-all attributes in both interviews--which is not sur-

Prising in the absence of formal, .or even Informal, writien procedures.
The attridbutes seem to fall into Katz's three catagories of

skills of Inman, technical and co::xceptua:l.:l‘7 and x:qr' expanded listing of

1l
TICatz » Op. cit.
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the skills in Chapter III. Rut here are scme of the decision makers!

words and the rcader can perform his own summary if he desires.

" We are looking for a man with this broad background since he will
be forced to meke decisions across a mmber of disciplines. He
doesn't have to be an expert in all of these disciplines, but he
has to be able to know what experts to go to and how to weigh the
opinions of these experts.

Maybe he will not make the best decision with regerd to say, elec-
tronics, or the best with regard to mechanics, but he will be able
to make a trade-off between these two and came up with the best
over all decision fram all standpoints-~and of course ia this de-
cislon nmake the project progress.

He will be forced to make these decisions with incomplete infor-

nation. He can't always wait to get the best decision in some areas
because hils schedule calls for him to make a decision now. Now, if

he feels that the Job will be an order of megnitude better if he
waits three months, then he obviously will wait three months. Eut
if 1t is going to be one percent better, then he will probzbly go
ahead right now because hils schedule 1is alczo Important. EHe has
usually got to look at it fram this standpoint and not from the
standpoint of 100 percent perfection in every aspect.

He has to have a contractual background. He must have the ability
to deal with the contractor and motivate him. Now in some cases,
motivation may be that he has a loud voice and shouts at the con-
tractor; but, if this is what is required, he musi recognize it.

Has this man handled his project well and run it smoothly? Has he
kept it within money and within schednle? Now 2 man might have 2
one hundred percgnt overrun on his job and he may be way behind
schedule, and we may think that if he had been a sironger manzger
then this would not have happened. It may be that this result has
not been entirely within his control, so you have to weigh that
factor also.

Do you think that he will strive to keep the thing on the straight
and parrow path toward an end date with the money that has been
set up without getting into a side research project thef to him
would be very interesting? He has to put those things out of his
mind and push toward this ome Job. -

Can this man get along with people? Can he work with the project,
motivate the project and keep scme esprit de corps?

Has he shown lea.deréhip ability--has he handled groups or shown
pranise of handling them from a leadership standpoint--both
contractors' people and in~house people?
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Mr. __ 1s probably as bright a man as any in the laboratory--he is
a top research man. He deals with people and has been an excellent
leader. But he has had no experience in his background in dealing
with contractors. This meant that there was an awful lot this man
would have to learn in a short time to negotiate the contract and
get the show on the romd. This is not samething a man just picks
up quickly. If he worked several months to a year on & smaller
project working with the project manager, then he would be in a

position to make an excellent manager.

I don't especially want a specialist, but any project tends to
lean toward one speciality. So if the candidate has & speciality,
it should be in that area.

You don't want & man who is going to tie himself up with the details’
of the project--who will do all the calculations himself. You want

" hin to delegate the details. And you can best judge this by how ne

has handled other projects in the past.

You want to know if the man has drive. /

One of the first things that comes to mind is vhether or rot the man
is technically capable.

He bas vision and imagination enough to decide as he goes along what
needs to be done.

He really expanded the project over our original concept by & fac-
tor of two or three and this sametimes got to be a problem. But I

think if you have a problem with a project manzger you would rather
have the problem of a man who is really entmmsiastic about what he

is doing and the problem of keeping him fram geoing too far and too

fast rather than worrying whether he was golng to get done the Job

that was asslgned to hinm.

But you are not always afraid of a man researching the problem to
death. I{ depends on the type of project you are talkinz about.
If it is a reseerch project where you are starting samething that
has quite an element of unknown then you vent somecns who will

develop ways to solve the problem even if the original scope is
exceeded.

Be was so enthusiastic about it that he was able to sell everyone
wvha worked on the thing with him.

Mr. tends to manage & project in what might be ca2lled the classe-

ical manner. Ee has veople who he figures are respounsible for this
and that and he depends on these people for his invuts. Ee isa't
a8 technical man himself and doesn't claim to be. Therefore, I
would heve same reservations about his technical depth and knovw-
ledge. In seeing that all Ioose ends are taken care of he is very

-
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good. So if you surrounded him with a good technical team, I'm
sure he would do the Job well. '

In so far as actually taking his ideas and seeing what should be
done and then seeing It through and managing it--gétting those
things done vhich nced to be done and avoiding the kind of things
that do not have to be done and would waste time--well, I think he
is Jjust not quite as capable in that respect as Mr. __ .

'Y would have been bothered by the fact that he might be giving one
the appearance of knowing and understanding what has to be done
and of assuring me that the situation was thus and so when really
it might be quite different. In other words, I think he has a
feeling for a necessity of giving an eppearance of assurance about
the situation--whereas, I feel that if he is in trouble, we would
kind of like to kmow a@bout it. I think he sumetimes gives a feel-
- ing of confidence when it is not warranted.

Mr. is a little too much of & hand wringer. He can see things
going wrong in a big way and he occasionally needs reassurance that
we will survivée somehow.

He is technically well qualified and he always seems to know what
needs to be done and he goes shead and gets it d.one without going
on any tangents.

He 1s alweys in there fighting--he gives the feeling that if we
aren't ahead now, Just wait until next week and we will be.

He is okay technically, but we have had past experience that he 1s
Just a little on the negative side so far as getting along wit th
people is concerned. He doesn't ordinarily inspire people to want
to follow him. So far as knowing what needs to be done and pro-
ceeding to do 1t, he does very well. But he has had a little bit
of e history of alienating people samevhatl.

Does & man have an aggressive personality, does he move fast? Eow
well will he stand up under strain? How does he balance between
the problems of: acting--then thinking, i1f ever, and ..hinking, then
acting, if ever.

He seemed to have a lot of common sense. He seemed to put it s
in the right perspective. EHe didn't go off half-cocked. He
didn't seem to get excited yet he secmed to have a lot of energy.
I guess the choice was really made on more subtle things. He seew
ed to be a camplete type of verson. There were no obvious seriocus
defects in so far as his abilities of getiing along with people or
getiing work done were concerned. He seemed to be a well rounded
person with a lot of carmon sense. :
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He had sufficlient technical competence and he could get a2long with
other people. Technical competence is a lo of things: mowing vhen
people are giving him the "straight scoop" (this kind of relates to
getting along with people), knowing when he might be goirg csiray
in an srea where he doesn't have technical ccanpetence end calling
in an expert, knowing how to Jjudge when an expert 1s telling hin the
correct thing. He has to filter out same of the extrancous things
the expert may tell him--and I felt that he had developed a pretty

good filter.

He has trouble getting a group of experts to work with him in the

direction of the project. You don't think of him for a job which

requires that he organize the team and force his will upon it when
required in arbitrary cilrcumstances.

He was really on top of everything and he could talk intelligently.
In any group, he could get up on his feet and express himself
clearly. It was evident that he knew what he was doingz. Ee was

a very hard working guy. He could write intelligently. Ee could
organize himself and his personal techniecal materizl and he could
organize the work of others. Almost from the first tirme he came
through the door he had someone working with him. And when he was
supervising a junior person, he kept them hopping--arnd these Junior
people would remark that this was one of the best assigmments that
they had ever had. Hz had all the eammarks of a competent indivié
uval. Early in his work he did show one botherscme characteristic

g time or two by talking off the top of his head when he didn't
have sufficient basis for it at & time when he shouldn't have (same-
times you have to). After being called to task for this he seemed
to get over it pretty cquickly ard this is no longer a source of
worry--which 1Is one sign of a good man~-he corrects his mistzkes
when they are called to his attention.

Mr. is poor in his presentations~-either written or spoken. EHe
is well qualified otherwise--his only wealness is his manner of pre-
sentation to other people.

To be a8 good project manager, a man really has to be a bit of a
philosopher.

You waent & man vho is technically comversant (or has the capa-
bility of becaning so) with the type of project he will manage.
He doesn't need to be a specialist, in fact, you usually don't
want one, but he should be at home in that ‘oarticular sphere of
activity. He should have the ability to assess the broad areas in
which the project will demand activity.

Ee should have a capacity to work well and effectively with other

.people. He rmst know how to delegate major responsibdilities--and

when to delegate and when not to.
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He should have enthuslasm for his project and be a kind of inspi-
rational leader.

Mr. __ didn't have experlence with the particular type of technical
kmow-how required in this project. But he had run‘a major activity
with remarkably few people and had shown that he was adept at ad-
ministration. And he had all the other characteristics. Since he
was lacking in this particulor field, we picked a man who was an

expert to be his assistant.

We wanted sameone who had encugh technical background to grasp the
issues and who had had sufficient background in directing contrac-
tors.

He had shown Judgment in working with contractors on previous jobs.
He would know when to take a contracuor s word on faith and when
o check it.’

The man must be a-good engineer--a practical man. Be must understand
how to make practical Jjudgments to arrive at a solution. But more
than one characteristic defires this ability.

e
He pust understand all of the factors of his project. Ee may not
know them all himsel®, but he must know when and where to ask for

help and how to interpret the answers in terms of a logical solu-
tion. -

Bb.must have a sense of the orderliness of things. There must be
orderliness in procedures and in delegation of proper authori ty.
He must realize that people can create chaocs by not telling others

what they are doing. He rust be commmnicative and recognize the
need for communicating.

He must be apt--quick to learn. Often the programs proceed so
quickly that one Just doesn't have enough time to mull questions *
over too long.

He must provide people with enthusiasm to work on the project. He
must sell them on the program and on the intangible rewards asso-
clated with doing it well and quickly.

He must be a good judge of human nature and be adble to undersiand
why people are thinking as they are ‘even if he doesn't egree with
them. And as a special case of this, he must be aware of the
contractor's position and why he is taking it.

One of the most important aspects, of course, is that the man mmust
be technically capable,

Will the project manager recognize a pattern aad will he get others
to recognize it? The project manager is respoensible for estcblishe-
ing this pattern. You have to find a man who is capable of doing
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that.

For project _ , Mr. __ was picked as project menager because of
his managerial, not his technical, ability. He had technical
ability, but not in this partic¢ular speciality.

Other Factors
Same special remarks apply where the training function is
viewed as one of the needs when selecting a manager for a small pro-

Ject.

Here I think it was a case of taking a boy who was obviously a
comer. I thought we should take a chance on him knowing that we
could back-stop him if we had to.

This idea of taking a gamble on & man is always a strong compoa-
ent in cases of this sort. It 1s based on a subjective feeling

of how the man is developing--and the point in time of his devel-
opment. Is he ready? Does he have sufficient maturity and com-
mon sense? : .
I was looking for scmething I could challenge hin with--a singular
challenge. I wanted him to put up or shut up. He had indicated
several times that he wanted more responsibility and I must adnit
I wasn't totally convinced he was ready for it. The gamble was

in a sense larger on this Job but again there was this back-stop
idea. I am sure it never would have gone too far off course.

It was not so much a gamble as sa opportunity to challenge.

There are two sldes to this gamble aspect. If the job goes charg-
ing on through and if the men doesn't hold his end up--well you
have to back-stop it somehow. But if I put a men on a Jjob and
samehow it falls through for some reason that he is not responsible
for--well then, I have wasted his time. These are the two things
I worry about.

But in the bigger projects, training is not considered expli-

a

T eitly:

On bigger projects, the type of man chosen will automatically be
the type who will grow and learn (at least if we have rade a good
choice). The training function is present in this sense but it

is a definite factor in smaller projects. And sczetimes a project
might be chosen for the purpose of training the laboratory in a
new way of doing things instead of the manzager being chosen for
training.
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) The training function is not particularly considered in bigger
- ProJects. At this level, the person selected will Just naturally

. grow. Training might be a factor on smaller projects where a man
can get adequate support from his branch or division.

You try to give the younger people 2 challenge in their Jobs so
they will have a chance to grow.

Another questlon was whether or not secondary factors are
taken into account before or after a man is tentatively chosen for thé
| Job of project manager. A line supervis§r night be selected to mansge
2 project and if'so, saneone would probably be selected to f£ill his
l_ine ,supervisory Job:

On project _ , his whole unit became one big project office--and
this isn't the way a part of your line orgenization in any system
should be set up. So I became determined as a result of this
experience to keep special project managers and line supervisors
separate. '

( - " When other Jobs are affected, the qualifications of the man are
considered before any consideration is given to the second order
effects. If the second order effects were considered first, noth-
ing new could ever start.

Second order effects are scmetimes important. Mr. __ Wwas consider-
ed for project ___ but he was involved with many complex problems
within his line organization. The second order effects then
would have created more problems than having him as manager for
the project would have solved. But, the second order effects are
considered second.

Changes are good in the line organization; they give people a
chance to grow. Therefore, we usually don't mind changes in line
organizations that are created by selection of a project manager.

Now, ___ could have done this job and done it well. But he wes
N doing another Job and he was Just as valuable whexre he was; I
would have had a hard time replacing him because I don't know any-

one who could step right in and do the job &s well as he is doing
it. '

‘The project priority determination will exclude same pecple.
But this is a first order part of the decision. Once priority hss

been determined, second order effects do not affect the main decision
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but becone other Seleétion decisions that are considered after the

main decision is'made.

Surmary

Data obtained from iptgrv%ews have been vresented; these data
provide the main basis for the procedures cutlined in the previous
chapter. All of the conversations could not be tape recorded and, in
fact, it was not possible to take any notes in same of the interviews.
Therefore, I was sametimes left with impressions and intangible "feel-
ings" about how the interviewees were thinking. This was particularly
true of interviews coﬁducted aftexr the first model of the procedure
pattern had been made. There is the hazard that I was reading thirgs
into people's remarks, things that were not there. I do rot belleve

this to be the casea but if the reader has not ecquired a general be-

"~ . lief from the data of this chapter that the procedure as described

in Chapter III 1s reasonable, them it is quite likely that I was.



) _ CEAPTER V
PEST CASES

In oxder to test my understanding of the procedure used in
selecting project managers and to obtain additional information, two
case studies were created. One of these cases was given to four deci-
sion makers at the labora’corj where the basic data were obtained; it vas
also given, in slightly modified form, to two groups of Sloan Fellows
at thF M.I.T. Alfred P. Sloan School of Management. The second case
was given to one decision maker at the laborato;y; this decision maker
- also produced a synthetic protocol of an actual project manager selecs
tion (that is, »a re-creation was made of a conversation between this’
decision maker and one of his associates comcerﬁng the selection of

the manager for a real project).

Test Case One . 4
For the main test case, a hypothetical project which would be
suttable for the laboratory to undertake was invented. Also, four hy-
| pothetical people were invented who were to be regarded as capndidstes
for the position as manager fozj this project.
 fhe project was essentidlly one of taking a developed hardware
system and modifing it suitedly for a different mission than that for
which it was originally intended. There would be & small amount of re-
search involved, of an applied rather than basic nature, but the main
problem was one of development of a proven system for a new use. The
Problem was a systems éne that required fairly dbroad experience al-

though experience in one p;x't;icular type of system was obviocusly
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desirable, and there was & slight emphasis on one aspect of that sys-
teri. The develomment was to be done primarily through a contractor,
so contracting experience was desired. Other governzent agencles, and

probably other countries, would be involved.

Same of the characteristics of the four hypothetical candidates

ere as follows:

Mr. A: He is in his early forties with ES and MS degrees, three
years of military experience related to his field and about eleven
years of industry experience. The last six years of his career
have been at the govermment laboratory. He has had considerable
systems experience and project work but in a somewhat different
technical field than the main specialty required in the proposed
project. Most of his government employment has involved work with
contractors. He has had line supervisory experience and has shown
good management capability. '

Mr. B: Ee is in his late thirties and has a BES degree. EHe has
wvorked at the laboratory for sixteen years. His background is in
design engineering of systems directly related to the proposed
project. He has taken many post-graduate courses related to his
field of endeavor but does not have a mester's degree. He has had
line supervisory experience and considerable dproject experilexzce,
but the projects have been mostly "in-house" efforts so his ex-
perience at working with contractors is limited. He has shown
good management capability.

Mr. C: BHe is about forty years old and came directly to the lab-
oratory seventeen years ago after receiving his BS degree. His
work has been closely related to the field of the proposed pro-
Ject but it has mostly been of a research rather than project na-
ture. Under his line supervision, several of his people have
been responsible for small projects. Also these projects have
often involved contract work, though on a swall scale, so he 1s
conversant with the problems of dealing with contractors. He has
been a good manager. He thinks that he has been runring dowva in
drive lately and believes that involvement in a big project
would give him a new stimulus.

Mr. D: He is in his mid-thirties. He came to the laboratory
fourteen years ago after graduating with a BS degree. He oblain-
ed his MS through extension courses three years after coming to
the laboratory. His work has been in the field of the proposed
project and he has had considerable experience at working with
contractors. He has shown good management capabillty.
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Additional facts and coments about these four people were
provided in order to round out the story of their work experience and
capabllity; most of these facts will become apparent when the camments
of the décision makers on these candidates are presented. It was noted
that, although all of these people were occupled at present, their as-
: si@';;nents were such that other people could be found to take over.

I tried to describe the people and their histories as real-
1stically as possible and actual events in the history of the labora-
tory were woven into the descriptions (although a few liberties were
taken with history). The descriptions of the people were in pert
based on real people but deliberate distortions, both in favorable
and unfavorable directions, were made.

The four decislon mekers at the laboratory werev asked to study
the project and people descripiions and to rank-order the four candi-
dates in order of desirability for the position of mansger of the
proposed project. The idea of what was wanted was explaihed in per-
son to three of the decision makers ; the fourth was notified by let-
ter in hopes that his description of how and why he chose would be
less colored by detailled explanations.

The first question asked by fﬁe three decision mekers spolen
to personally was, "Tell me more about the project.” Obther questibns
and statements indicated a desire on the part of the decision makers
to focus .on the relative priority that this project would have in
relation to other Jobs at the laboratory and on the geperal qualifi-
cations that would be required of the manager. In other words, the

reaction of the decision maXers seemed to be consistent with the
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process described in figure 2 (Chapter III).

The next questions concerned the manrer in which the hypo-
thetical people would be describved to them. The decision makers were
then shown a preliminary draft of descriptions of three people. The
universal camment was that the information presented was insufficient
- and was essentially a verbalized version of a work history such as
might appear on a Job application form. They felt that the persona;.-
ities of the people did not came through and that they could not get
&8 mental picture of the man.

If one stretches his imagination slightly, it caﬁ be sz2id that
the decision makers had not had enough observations of the candidates
to complete the process described in figure 1 (assuming that desired
attributes had been stored in the decision maker's memory). And with
Just a little more imaginstion it can be concluded thet the decilsion
A meXers were saying that the process of figure 1 1s followed before |
the final selection process of figure 3 is begun.

. After this preliminary briefing, the descriptions of the hypo-
thetical people were considerably altered and expanded to include such
things as what other people had said about the man and his capabili-
ties in order to try to £ill in some éf the gaps in the preliminary
| descriptions and to provide people with higher deg:reé of "observa-
tions" for storing in "memory" before they processed the people
through the final decislon process. Inevitably, of course, the orig-
inal processing of zttributes and the fiz;al selection procedures -
would be telescoped to a degree in the declision mekers' minds.

The descriptive material was transmiited to the decision makers

-



and while they were making their decisions, a prediction was made of

how they would choose based on the attributes I thought that they

desired in a project manager.

1.

The prediction was that:

All four candidates would be conslidered as capable of doing the
Job: that is, none would be completely rejected.

All four decision makers would select Mr. D as their first
choice. This would be based on the fact that he had the most
technical experience related directly to the needs of the new
project, that he had the most experience at dealing with con-
tractors in flelds most closely related to the new project,
and that he had at least equal skill, if not more thon the
others, in other facets of management such as planningz, human
relations, and enthusiasm. In short, he would be essentially
an obvious first choilce.

All decision makers would rank Mr. C as the least desirable -
based mainly on the fact that he seemed to lack some of the
drive and vigor reguired of a project manasger and partly
because his experience at dealing with cortractors was mini-
mal. Also, he would appear to be more sulted for continued
employment in a lire supervisory position and should proba-
bly be promoted to higher positions on that route rather
than through roject management.

Two of the decision makers would choose Mr. B as second
cholce and Mr. A as third on the basis that Mr. B had a tech-
nical background that was directly applicable to the new pro-
Ject whereas Mr. A's technical background was in 2 samevhat
different field. These decision makers would welght techni-
cal coampetence in the correct field fairly heavily. They
would consider the fact that Mr. B had less experience in
dealing with contractors than did Mr. A as less important
than the technical competence. They would feel that others
in the project office could help Mr. B with any deficiencies
in his dealings with contractors, particularly since Mr. B
did have some experience iIn this line.

Two of the decision makers would rate Mr. A as second choice
and Mr. B as third for essentially the opposite reasons. :
They would weight the experience of Mr. A in dealing with coa-
tractors very heavily and would think that Mr. A's inexperience
with the immediate technical problems could be overccme by
specialists on his staff since Mr. A did have a good general
background.
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The predictions failed, at least in part and where they were
correct seems to have been due less to keen insight than to clrcum-

o VApan

stance:

Decision meker Predicted ranking Actual ranking

1 DBAC DABC
2 "DBAC DACB
3 DABC DAB®*
L DABC DABC

/ .
* C completely rejected.

The biggest reason for the incorrect predictions, and why I
have less than Joyous enthusiasm for the correct predictilons, seems to
have been In the way A's and B's abilities and characters were inter-
Preted by the decision makers. Mr. A was evidentally regarded as a
more forceful and strong person than hed been intended and lr. B was
regarded as less strong than I had thought I bad pictured him. The
mental picture I had of the men when I was descriding them evidently
did not came across in the written material. Instead of A and B being
found alrmost equally qualified, the decilsion mekers found A to be ob-
viocusly better.

A strong cese cannot be made cut of the difference between
the rankings of decision maker 2 and the o“.;hér decision makers since
decision méker 2 Asaid that he regarded B and C as nearly equal choices
and that with further thought he might reverse the order (thereby end-
ing up with a ranking of DABC es did the other decision makers).

Perhaps a decision fnak.er's actual words describing why.'he choée

as he did will shed some light on the overall deacision process:
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First I noted that all candidates were about the ssme age and had
BS degrees except for D who was a bit youncer and had en MS degree
and A who also had an MS degree.

Reviewing A, I roted that ke has a very good baclkgrcund in practi-

cal experience. Ee is apparently a dynamic individuel who tands
to leave 2 Job that has became statlc and go to another where
there is more action--I think this would be a point in his favor:
on this new project. Ee 2lso has shown abilities to start with a
'small group having a rather poorly defined assigrment and meke
samething worthwhile out of it, to work with "different” types of
outside groups, to meintain morale and enthusiasm of subordinetes
under difficult conditions and to develop people as well as hard-

ware. While his technical background doesn't appear to be directly

applicable to the new project, I don't see anything which would
reke me have a serious doubt as to whether or noc ka cou’d handle
the Job. Since I think ore of the important requisites for this
Job would be an ability to get along with veople, particularly
those ocutside the .laboratory, his abilities in this line would be
a very valuable attribute. ’ '

The first thing I notice about B is that ke is gererally a quiet

and comtemplative person; which are good atiributes in a research
man, but this would not help him much a2s 2 candidate for manasger

of this project~-unless I find that he hes also showa cutstanding
ability to work with a lot ef people and to get thirzs done.

After finishing rezding the description of B, I find that he sounds

like a pretty capable man. But I would be rather cautiocus in assizn=-

ing him as project manager. His tremendous amount of design skill

and experience do not seem to be required and he has not had a2 lot

of experience at dealing with contractors. I thirk he would be an

excellent member of the project team and I would give hinm primary

responsibpility for design pheses; he doesn't seenm desirzble &s men-

ager for a prolect where he would have to deal with different
groups having different interests and located Iin various parts of
the world.

C sounds like a fairly capable man. My first Imoression would be
that he would be a better line organizeiion man (perhaps even at
a higher level than his present Job) than he would be as menager
of a project like this one. I was a little worried about his
appearance of being lackadaisical and easy-going. But ke seems
to have dbecame aware that perhaps he has developed a tendency to
become too set in his ways and that meybe he should try something
a little bigger and more challenging. I£ I felt that he was sin-
cere in this feeling, and if I were certzin +ihat ke hadn't grown
too accustomed to moving a little bit too slowly, thea I would
consider that ke could handle this project very satisfactorily.

I doubt that he would be as aggressive in running the place as 4;
but, he sounds as thoush he would be & mature enough man to see
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that the Job was bdone--particularly if he were supported by an
adequate staff of younger, capable people.

D is a little bit younger than the oithers but I won't aitach any
significance to that until I find out more about him. Ee scems
to have varied his fleld of activity scaewhat frcm tizme to time
and thus he has mancged to keep himself involved in scomething new
and challenging. He seems to have hzd some pretiy good experience
with other govermment agencles and leboratories. Ees has zept his
‘current project office small and this is sczething in his fovor.
He is able %o maintain the rorale and enthusizcz: o the s203le
working for him even vhen the going is rough. Also I give him
credit for realizing that the latest idea he has teen pushing ac-
tually isn't too vworth-while zrnd having the gumption to say so
rather than contiming to push it simply because it is his own icea.

ﬁavm resd all of the descriptions, I conclude that twc men sound
pretty good, A and D. So row I will review the descripticns.

After reviewing, I conclude that both A and D ere well qualified
and I would have some difficulty in trying to decid= which would
be the better man. In a rezl decision, a2t this point I would be-
gin to look for things not included in the description-~such as
the people's health and home situations since this Job might be
rather demanding and require a lot ¢f travel axd so forth.. Also
in a real situztion, I would forget about it for avhile, sleep on
i1t and review it in a few days. Also, the meantime I would
sound out & few more people to find ocut wkat they thought about
these two candidates. As of right now, A or D would be my Tirst
choice, the other would be my second, and C would be the third
choice provided I was convirced that he was really serious about
getting into high gear ard going fast to keep up with this pro-
Ject. My last choice would be B because I think his in-house
type of experience would not qualify him for this large project;
although, I would certainly try to put him on the project office
staff. Also, I would not put both A and D in the project office,
they are both too much of leaders on thelr own.

Now, several days later, without any conscious thought on this
meanwhile, I kave re-read the material. Based on the information
presented, I would pick D for the Job since he sounds almost per-
fect for the Job. BHe has had the right {ype of technical exper-
ience and he has had experience in running a project office and he
¥nows what to do, particulerly since he seems to have made scaze
mistakes and profited from them. Ez also seems to know the diffew
ence between managing a project which will be doze mostly by con-
tract and trying to do it all in-house. A's experience is Just a
little different. I believe there is every izdication A could do
the jJob, but not as well as D. A sounds very good but D scunds
almost perfect for the Job. My third and fourth choices would be
B and C respectively. :



~—
3

6L

This foregoing description provides, I belleve, a reasonzbly

- good confirmation of the overall decision process as described in Chap~

ter III. The picture is somewhat distorted since the manner in which
the test case and people were presented to the decision makers made it
essentlially impossible for them to follow the procedure in detail.

Bat, it seems that this decision maker came close, and was probadbly

"trying unconscicusly,to followinz the procedure.

As previously mentioned, the initial presentation of the hypo-

tical problem to the declsion mekers involved the project definition
phase. Then, the actions of this decision maker in his first review of
the cendidates can reasonably be considered to correspoﬁd to the obsem
vation and storing away of fact phases. The initial remarks above f;.m-
Ply a quick reading of the opening parég,ra}::hs of the four descriptions
to get a "feel"™ for each man. Thae remarks he made, prior to laying
the problem aside for awhile, seem to correspond tc the observation
period--although the "observations over a period of tine” are com-
presséd to a few mimites of time in reading a few paregraphs of ma-
terial. | , .

After laying the material aside and mentelly storing the daﬁa,
the final choice of the d.ecision maker was rpade. It seems that the
decision maker is trying to follow route A of Tigure 3; that is, he is
considering the attributes of each candidate and caming out with. a rank
ordering of their d.esira‘;'aility_. There 1s an element of at least par-
tial p're-selec‘tion (of candidates A or T) but one could sa2y that route
A was still followed =t least to the extent o selectinz between these

two candidates. It 1s interestinz to rote that there was evidentally
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& change 1n what could be called thg total pre-selection rank-order in
that, in the final ranikirg, B and C were in reverse order frcm the
preliminary selection; evidently the decision maker declded that C
really had not canverted sufficiently from his easy-going ways to a
man of action. | '

The remarks oa what the decision maker would &o in 2 "real”
situation lend scme credence to sare of the other steps 1n the model
of the process. Also, there is additional information on what some
of the attributes are that this declision maker desires in a zroject

nanagere. M /
Some of the remarks of the second decision mzker were:
First I read the material. And I noted that one problem would be

that I did not know the people as well as I would in real life.
But I tried to evaluate the pecople on a total picture dbasis.

A and D were rated almost equally. Both are leadexr types. They
would institute esprit de corps. BPBoth are what might be called
worldly and are much alike in this respect. I considered D to be
the best for project manager because I read the project as one
requiring his type of experience more so than the type of experi-
ence and orientation that A had. It was hard to choose beiween
them. They were both very much alike in being able to deal with a
variety of situations and people.

C is doing a reasonable job as a line supervisor arnd it does not
seem desirable to trade a good line man for a questionatle project
man--particularly since C has never done any project work. C seems
mostly to want a change of scenery. If he is really golng to
change, he should do so at a lower level than project manager. C
seems to lack same of the broad leedershilp skills and the variety
of experiences desired in a project maneger. C can inmplement once
he is given an idea, but the project leadexr needs to be more idea
generating himself.

B gives a sense of pussivity that would not be compatible with pro
Ject needs. If he were glven a problem, he would respond and res-
pond well, but he doesn't prcmote leadership--he doesn't neXe
things happen. And, he scems to be lacking in contract and field
type experience. He works hard and is competent, but you woulda't
lock to hia for a bleze of lezadership. He would ccrmmand respect
because he is competent arxd works l‘lard., but not because of leader-
ship abillities.

«
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But none of the four could be completely rejected. If A and D
were not available, then B or C could do the jJjob. A and D don't
seem to have any weaknesses. D is preferred because his technical
experience fits in best with the project needs. I would pick C
third but this is rather subjective. If I thought about it 2z2in

4n a few days I might pick B ahead of C. B and C seem more like
line supervisor types rather than project managers.

I feel that I don't really know these people well after reading
‘the material. In a real case I would have associated with them
for many years and would have noted many things about their be-
havior that can't be obtained from Just a brlef write-up.

The procedure I followed in making my decision was to first read
about the project and get an idea of the general needs. Then I
read about the people and made brief notes about pertinent polnts
and factors~-essentlally the points mentioned in the foregoing.
Then I reviewed the notes in the light of the project needs. Then
I picked the man best suited. '

It seems reasonsble to conclude that this decision maker is
also following the procedure of Chapter III and he is using paﬁh A
{figure 3) for his final selection. Because of the way in which the’
case was presented, he has difficulty in following the procedure--in
large part due to the fact that he hasn't had opportunity to observe
the people and get to know them over a perlod of time which has tended
to short circult a part of the process. (O‘ovioﬁsly he doesn't know

. )
the people; but it is likely that this decision maker also is bothered
by his inability to coampletely follow his unconscious selection "rou-
tine".)
The third decision maker provided these comments:

I selected Mr. D as my cholce for project manager. This choice
was nade immediately after reading the four resumes. I tried to
use . approximately the same process I would use in an actual case.
First I determined that all four men were avallable. Then I looked
for the man who had demonstrated successful experience which most
closely approaches that which the new project requires. I recall
in reading about Mr. D that I wes impressed by the following ltenms

in this order:
a. Broad experfence (technical and contractual)
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be. Forcemneus

¢. Cammanded respect of project persomnel ard contractors'
personnel

&. Demonstirated personal administrative and technical capac-
ity end ability to recognize talent by campleting Jjob with
e few key peonle

e. Kot exclusively a detail man

In en actual case where I am personally acquainted with the candi-
date, these thoughts would probably not have occurred to me in
this particular order but would have formed an instantaneous mosaic
image associated with the man.  (They only occurred in this order
here because I was reading them for the first time.) Based on this
stored mental image, when comparing candidates, I usually conclude
that "X" 1s the best man for this job. Of course, this d~ta which
J have stored on these people 1s based on past contacis cud exper~
iences. Many of the actual experiences are long forgot«.en, but
leave an integrated image which is retained.

Mr. A was my second choice. He placed second mainly because his

_ total experience is samewhat narrower (in the scope of the Jobs he
has handled in comparison to D). Also his technical ebilities end’
experlences are narrower than D's. His contracting experience is
good but limited in all cases to a different type of systems than
are required here. However, he would probably handle the assurmed
project well. I would not have too many qualms sbout picking him.

Mr. B's resume showed only one item which would prevent me from
selecting him as project manager, and this was his lack of coniract
experience and direct project management experience on contract
Jobs of this scope. If I wanted to assure the best team, I would
push for B as the assistant to D.
Mr. C is unacceptable to me as a project manager on & job of this
size. He would make an excellent staff consultant for the project
office. He is a lackadaisical plugger who has found the niche in
which he fits best. Leave him be or find a staff type Job for him.
After the project was defined (in the initial discussions),
this man tended t0 use the descriptive material &s a substitute for the
observations over time". He then used_ the pre-selection process in
: his final decision to pick man D and then used the material provided in
the descriptive material to Justify this selection. Since all of the
decision makers chose D as'their prime candidate, it is not too surpris-~

ing that a pre-selection process would choose the same man. This fits
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in with a statement that was made earlier--pre-selection 1s not neces-
sarily a "bad thing"”.

The fourth decision maker made several corments relating to his
understanding of the project (that is, he went through the project def-
inition phase). Other camments by him were:

As a preliminai-y selection process, all candidates possess several
of my requirements to essentlally the same degree; namely, organ-~
izational ability, ability to work with others, and ability to dele-
gate responsibllity among others. The choice then narrowed down to
two prime factors--overall experlence and personal drive.

In technlcal experience, all are capable; but the overall systems
experience of Mr..D gives him an edge, the particular experience

of Mr. B rates him second, the hardware and field operations of Mr. A -

are valuzble (but a little narrower) so I rate him third and Mr. C
has had little direct operational hardware experience so I rate him
as last.

In contractual experience, the order of things is - a little diffem
ent. Again Mr. D is first because of his broader contractual re-
lationships, Mr. A Is second, he has long exposure to both sides
‘of the game but his narrower area of interest makes him second,
Mr. C is third because of his general experience, and Mr. B is
fourth because of his almost total lack of applicable experience.

In personal drive, the candidates fall in twn groups. Mr. A and
Mr. D have considerably more than do Mr. B and Mr. C. As a matter
of fact, Mr. C just doesn't seem suited as a project manager since
a project manager requires a.short time exploitation of personnel
potential, not long term development. He has slowed down techni-
cally,socially and in all general respects. Mr. B potentially has
drive but seems to rate himself as the eternal mmber two man. BHe
needs a little more confidence and personal salesmanship.

Mr. A and Mr. D are both strong in personal drive; both are ener-
getic and good hard salesmen. Mr. A has played the opportunist by
Job hopping to same degree, while Mr. D has remained with the lsbe
oratory throughout his career. All these things considered, my
ranking would be DABC. ’

Success of a project is more Importaont than meeting schedules.
Prior to undertaking the project, we would have already evaluated
the problems to determine whether or not we have the capability of
obtaining success. Personal experience with the candidates would
glve me more depth of information concerning all four of them than

-
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could be put in the write-ups. For instance, this depth of infor-
mation would have given me more insight concerming the aptitudes
of Mr. B, wvho has a good technical background, and it is possible
that the aptitudes of Mr. B might have been such that I would have
selected him as project manager. If the project were big enouzh,
I would consider the possibility of malking Mr. B assistant project
manager. , '

Agaln It seems that the procedure is, in general, verified.

Perhaps route A of figure 3 (the final choice process) should be modi-

‘fied so that instead of having all of the attributes of each candidate

belng considered separately, there should be an alternate path, A', which
( -

has each candidate being measured in order against a particular attri-

bute. '

Test Case One, Phase Two |

Since I was certain after the initial interviews that I had
found a structure which reasonably accurately described the decision
proéess, it was suggested that it might be Interesting to use the sanme
hypothetical case and hypothetical people but for a different purpose.
The hypothesis that would be investigated would be that followinz a
systematic procednre for the decision process would give different re-
sults, in the final selection, ﬁ'om a decision re.ached by following no
partiéular process. Accordingly, a slightly modified ;rersion of the
case f.hat was given to the decision makers at the laboratory was given.
to tventy-one Sloan Fellows at the M.I.T. Alfred P. Sloan School éf
Management; ten of these .new problem solvers were to follow a simple
Plan for selecting and rank ordering the candidates énd the other
eleven were given no plan at all to follow. |

The plan was designed primarily to allew A, whose technical

background was "obviously” less suitable for the project, to be accept-
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able on the basis of being able to be supported technically by a pro-
Ject office sta;t‘f. It was also designed to tend to reject B, who was
"obviously” more qualified teéhnically, on the basis of his lack of
contractual experience. Needless to say, this test case was sent ocut
before the results of the test cases sent to the laboratory were ob-
tained; I did not‘ know yet that the public at large would have a tend-
ency to see less value in B than did I who invented him, and conversely,
more value in A. . |

When the choi;ces were all made and the candidates ranked, the
results were &s fallows:

Ordering of Times chosen by those:
candidates Following a procedure Not following a procedure

DABC
- DACB
DCBA
DBCA
DBAC
ADEC
ADCB
ACBD
BADC
ABCD

OCOHNKHHHHKMN
HEPHEHOHHOKRN

There are no obvious patterns or différences exerging that would
distinguish the results of those who followed a plan from those who did .
not. (Nor did technical background of the decision makers provide any
basis for camparing choices.) The hypothesis that people following a
Plan will éhoose differently than those who do nﬁt was not proved (but
also the results do not prove that there will be, in general, no differ-
ence in selection when & plan is followed). '

Most of the corments made by the Sloan Fellows concerning this

test were along essentially the same line as caxments made by the deci-
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gilon makers at the laboratories. Some of the different comments were:

I think all four could do the Job so I choose A first, largely on
the basis of his age. He is oldexr than the others ard should be
promoted on this basis; the others are younger and.can wait. Also

I think the project might not be sufficiently challenging for pecople
of D and B's caliber. (Rank was ACBD. Was given plan to follow
but evidentally did not do so.)

.B's strong polnt 1s his excellent technical knowledge--and he scens
to know how to apply it. His weak point 1s his contracting exper-
ience. A seems to lack technical knowledge in this field. (Rank-
 ing was DBAC. Was given plan to follow.)

B's strong points are his abilities to communicate, recognize his

' own weaknesses and use avzilable talents; also, he has a good back
ground of technical experience. A's weakness is his limited "sys-
tems” experience. (Ran&ing was DBAC. Was not glven plan to follow.)

C's strong point is his sbility to coordinate diveroe activity. B
has the abilitles to develop people and to coordinate diverse ac-
tivities. B and C are about equal and under some conditions I
would reverse my ranking. A's weak point is that his specialized
knowledge is in the wrong field. (Ranking was DCBA. Was given
plan to follow.) ’ ’

I believe any of the four could do the job in question. It is a
-matter of which would be the most desirable. A has broad past ex-
perience, but in the wrong field. C can camplete unglamorous jobs
but he hasn't had big project experience. D has appropriate tech-
nical experience, but it hasn't been diverse enough. 3B can coord-
inate diverse groups, but he lacks contracting experience. (Rank-
ing was ACDB. Was given plan to follow.)

The salary level of the people influenced my choice. I didn't
think the project demanded high salaried people.

I believe that D is really the most capable, but he is too good
to waste on this project. )

And we haven't met these people face=-to-face, which also counts.

" D's apparent talents and>imagination would probably be put to bet-
ter use ocutslde of this apparently routine project.

I tried to fit the people to the test procedure but I would think
that many other characteristics and qualities would have to be con-
sidered. Rather than a yes or no on the test, you would have to
welgh relative sirengths. _

Those who did rate B high and A low evidentally did see in
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these people the characteristics that I had intended. But from other
camments and remark_s it is also possible to conclude that they read
. the descriptions more hurfied.ly and less studiously than those who did
not see these differences in A and B.

tional camments on the hypothetical candidates were made
by several people 1n a manner that gave one the feeling ;hat ‘these
selectors were trying very hard to "observe"™ the candidates and "store™
data sbout them. -

It is also interesting to note that same people were rejected
for thé project on the_ basis that they ﬁere too good. This fact in-
dicates that the project priority test and definition phase are not
unique to the govermment laboratory decision mak;ers. The des:fre for'
further knowledge of the people (face-to-face encaunters)‘ and the need
for weighting factors instead of using a simple yes-no answer also
have been suggested before.

Therefore, in general, although the hypothesis concerning the
- effects of following a procedure versus not following a procedure in
selecting managers whs not proved therg was a certaln measure of ser-
endipity in this test case in that I did obtain scme infdmation that

tended to confirm the model of the selective process.

The Synthetic Protocol and Test Case Two
A synthetic protocol was made of a conversation between a de-
e¢lsion maker and one of his associates who were discussing the selec-
tion of a project ‘manager for a small project for which their group
would have management responsibility. The protocol was synthetic in

that it was a re-creation after the event by one of the participants.
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But both participants stated that it was a reasonably accurate repro-

duction of the conversatlon.

In the protocol it is fairlyb obvious that two things have hap-
pened prior to the conversation. First, the people in the gror&p have
been observed and facts about them have been filed away in the mind of
the decision maker. ‘Second,_ the proJect had been discussed before z2nd
an 1dea of the type of person required to do the Job of project manage-
ment had been more or less decided upon and the relative importance or
priority of the project hzd been established. It should be noted that
this was a small project, but, by t}*;e definitions in Chapter I it was
still a project. .

The entire protocol 1is concerned essentially wltﬁ only the con»
varison of candidates in the final selection process. It is fairly
obvious that some interviewing and discussion of the final choice still
has to take place. The method used is essentially route A (figure 3)

‘but some hints of pre-selection are included in that two. candidates
are discussed before a.list of all people in the group is gone through
Pperson 'bj person. One of these two people is the final choice (partly
by default in that people who would apparently be better cholces are
on higher priority assigmments) and.the other is eliminated during |
this review of all the peopie. Some of the reasons for _elimina‘cién
of people will be discussed shortly.

This decision maker sub%eqlently was given a second hypothet-
ical project for which he was to select a manager. The project was
different fram the previously discussed hypothetlcal project in that

it was smaller and more obviously a project which would be likely to
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be assigned to this decision maker's group. At his suggestion, the
actual people in his group were considered for the position of manager
rather than hypothetical people. i

The decislon maker sald that this appeared to be a type of preo
Ject in which he would desire his group to be Involved. He then asked
for clarification as to how he had been asked to do the project; that
is, he wanted clarification as to its probable importance or priority.
Then he stated that he had an 1dea of how Important the project was
| .
likely to be, and that he thought that it was a worth-while project
for his group. He saild his next step ordinarily would be to assign a
man to the job for further study and that 1f the proposal did indeed
become an actual project, then this man would be his cholice for manzger.
His selectlon process would either be to Just consider two or
-three people he thought could do the Job or go through the entire ros-
ter of people in his group for a -ccmplete review; the latter procedure
was adopted in this case. As the decision maker was going through the
roster he remarked:
I seem to be rejecting everyone--I guess I am lookivng for reasons
to reject people rather than to accept them. I sometimes do this
when I consciously review the whole roster. Same of the men could
do the job if we really hed to do 1t. On a second cut I'd go
through with different stendards and came up with a compramise.
One of the things I would have to do would be to consider how hard
I wanted to do the project. I might turn it down. I'd have to
puzzle over that a bit. But this project sounds interestin:, so
I'd probably go over the list again and see what my ressons wvere
for rejecting people and see if there 1s anything I can do about
the reasons--like back-stopring peoprle with weaknesses or recon-
sldering the priority of Jobs.
In both the synthetic protocol and in the hypothetical pro-
Ject decision the reasons why people were rejected fell into the follow-

ing main categoriles:
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1. Too busy with a more important project

2. Not the right kind of technical background

3. Insufficient technical and/or human skills for a project
manager

k. Not interested in doing this kind of work (usually the person
was one who was interested in theoretical research work rather
than project work)

Only a few of the comnents will dbe iisted in detail:

'He is good at theoretical research jobs but he doesn't 1like to deal
with the real life implementation of getting things done.

Now he 1s a3 possibllity. Be 1is bright-cyed ond bushy-tailed, aggres-
sive, smart, poised--he can get along well with people. What's

wvrong with him? Well, he is just not as advanced as he should be

on the technical side of the business as well as the procurement part.

I could recormend him but he is already tied up in a similar type
but more important project. Why would I recommend him? He gives
you confidence when you are talking to him--across the board con-
fidence in technical, management and people areas and in his abil-
ity to integrate the wvhole machinery that gets things accompiished.
He understands all interfaces of Jobs. He is cool and steady. He
has several years of experience and he obviously has kept on devel-
oping all this time.

I'd have to reject him. He just doesn't seem real sevvy in a broad
sense. He lacks aggressiveness. He would not know how to set up
the total project machine; he Jjust isn't the leader type.

He is acceptable but he is busy on another project. Also he does
seem t0 be scmewhat lacking in what might be called the uake-cna*ge
ability. BHe is a little passive there.

He just doesn't seem to have the total integrated know-how requifed.
He has all the personality attributes and he has cammon sense. But
he needs more experience and more interest in acquiring experience.

Be is Just a different breed of & cat than a project manager. He
is a long-hair researcher.

He Just seems to have a complete naivete about the real world of
business and people. He has the total bralns necessary otherwlse,
but I'd have to reject him. .

He is too much of a ﬁerfeCuionist--he Just doesn't realize that on
a project he would have to make day to day comprazises in order to
get his work phased with others.

I'd reccarmend him except for a conflicting essigmment. There are
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no negative things in the list for him. He's smart end has a good
technical base to draw on. He works hard and he can organize him-
self and his worke. BKe inspires confidence in other people about
himself and his decisions. Historically he has produced.

I'd reject him on the first cut on the basis that he can't develop
in other people a sense of responsiveness to him and confidence in
him. Other people Just don't respond even though there doezn't
seem to be anything in his total person that you can easily mut
.your finger on for the reason. He is pleasant and polite but there
is something you look for in a leader that he Just doesn't have.

He is tbo new‘ and inexperienced and too Junior.
The deqision maker followed route A and found all people were
rejected. After recycling through the process with changed standard; y
four éeople were selected; 1, 2, 3 and L,

Man mumber 1 is & bit fussy but he will be dealirg mostly with out-
siders and his ability to get along in polite soclety might ofiset
his weaknesses. He won't have to be running a large rough tough
crew--where he couldn't do the Job. Man mumber 2 is busy but per-
haps his business could be taken care of by starting into this rew
project somewhat slowly end starting to phase him out of his old
activities--one of his assistants could get ready to take over.
Now about man mumber 3, I have same trepidation. He ouzht to do
something like this project. He has the technical ability--but

I think there'd be too rmch discussion of how to do it--I want
someone who will Jjust go shead and do the job. Actually, I think
a similar thought really eliminates man number 1 2lso. Now man
mumber 4 has had his work load arranged so that he could be broien
loose for something like this. He would be on top of the Job. But
I think I will dave him for something more amdbitious. So it redu-
ces to man mmber 2. '

Now I think I h ve becn cold blooded and logicel but I will have to
think it over and review and see if I may have done samething
stupid or illogical. I'd really spend same time on this, but for
now I'll describe some of the things I might think about.

The project will have certaln types of technical paperwork and pro-
curement problems. There doesn't seem to be a mismatch here. :
There are no great problems. The man is adequately qualified but
not over-qualified. I haven't sent in a heavyweight boxer to do a
babysitting Job-~and I haven't dismpted too much other work for
this new Job.

Then there are guestions such 2s: Are we being fair to him in his
professicaal develomnent? Could he get a promotion two years
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hence? It would look like he could, depending on how well he did.
Would I be enbarassed to explain the project to him? I think I

. could explain it OK-~it ties in with the genersl type of work the
laboratory is doing these days.

Now if for some other reason (such as illness) man muber 2 could

not be chosen, then I would probably choose man mumber 1 since I

would like to save man mumber 4 for bigger things. However, 1f

the priority of the Job were raised, if, for example, there were a

.strong request from higher levels to do the Job and they placed a

higher priority and importance than I have now assumed, then man

mumber 4 would probably be given the Job.

Swumary
| It seems logical to conclude that the data from the test cases

add weight to the idea of reasonableness of the description of the
selection vrocess as glven in Chapter ITI. The material presented in
this chapter adds to the understanding of this process and it does
not indicate anything that would make one believe that the process is

not as 1t has been d.escri'bed.'



CHAPTER VI
CONCLUSIONS

The Problem Studied

i'he question examined in this study is whether or not the proc-
ess of selecting people for the Job of project manager in a govermment
research and development laboratory is sufficiently m@rst@@ble and
describable that a pattern can be found to this process. Another way of
stating the question is to see. whether or not it is conceivable to view
the process as one which can be prograzmed for data processing méchines.
The concept of prograrming the process 1s used to indicate a level of |
understanding of the process and not in the sense of advocating that
1t pecessarily would be desirablé to actually program it. '

The idea of testing one's understanding of a decision p:écess
by considering if it can bé described by a program was prorumlgated in
a8 pioneer paper by Newell, Shaw and Simon.18 They were among the first
to advocate this engineering approach, as &Lstinguished frem a philo-
sophical or social science apéroach, to an examinatlon of the decision

’

making or problem solving process. In this paper they examined the
thought process of lnma.ﬁs in solving problems in symbolic loglc ard
found that this process was suﬁ‘iciently understandable to be regarded
as one wvhich could be programmed. Among others uéing this approach to |

study the decision process was Clarkson.l® Ee investigated the deci-

lel?evell , Shaw and Simon, "Elements of & Theory of Human Prbb—
lem Solving", op. cit.

lgclarkson , op. cit.
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sions of & trust officer in a bank in selecting investment portfolios}

this decision process was actually programmed in a very successful
camputer simulation.

| In these studies, the "items" considered by the decision maker
were scmewhatvtangihle and could be considered, at least loosely, as
beiﬁg reducible to mumbers. The Imiﬁe qnéstion when this study was
started was whether or not sinmilar procedures would yield fruitfﬁi re-
sults where the "items” considered by the decision maker are pecple,
and where each selection or decision seems to involve many new variables,
both technical and human. |

Several decision makers at a govermment research and developrzent

laboratory were interviewed to determine how they, in actuality, select

‘project managers. Hypothetical cases were used to obtain additional

datsa.

Results

It was found that there is a coarmon pattern to the decision
Process used by these interviewees. Hence, it is concluded that the
Process of selecting project managers can be understood ard described;
or, that, in the broad sense, it can be programmed. Based on the data
obtained In the interviews, a model of the decision process was con-
structed. A detailed description of the model is presented in Chap-
ter III. The main elements of that model are as follows:

A. There is a phase of observing people perform in their Jobs
vhich generates two lists: a list of the attributes desired
in a good project manager and a list of people which retes
their abilities agelnst these desired attributes. These lists

are generated more or less independently of the actual selec-
tlon process for any given project.
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B. The first activé-elemeng in the process of selecting the man-
ager for a project is the project definitlon phase where such
items as the technicsl requirements of the project, the pro-
Ject priority and the general qualitles required of the pro-
Ject manager are decided. This phase also offers a possibil-
ity of rejecting the project on verious grounds.

C. The final selection phase consists of matching the project
needs against the abilities of people who are available for
the Job of project manzger and selecting the best match of
these ltems.

In the model of the process shown in Chapter III these phases
are broken down into more deteiled steps. The model is in the nature
of a flow dlagram and I believe that it could serve as a basis for sim-
ulation of the decision process.

It should be noted that the entire selection process is carried
out largely subconsciously on the part of the decision maker. Even
those steps that are conscious are not executed in any formal fashion.

The attributes desired in a candidate for the project marager
Job are reduced to a fairly small 1ist and can be listed under cata-
gories of technical, humen and conceptual skills. The ranking of
peopie on desired atiributes is done by means of informal observa-
tions of how they have perforzed on past Jobs and not through formal
methods. The probect needs are defined before specific people are con-
sidered for jobs. Therc ic .en element of “pre-selection” in that there
is frequently an immediate matching of one candidate's attributes with
the project needs upon campletion of the project definition phase.

The rest of the final selection phase then coasists of a more or less
routine check to Justify this initisl selection.

There is a strong tendency for the decision maker to consider

only his "own" people for a project manager Job and if none of his own
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are qualified (or are unavailable because they are on Jobs having
higher priority) he Probably will reject the project. Secondary ef-
fects, such as 6ther changes in the organization required as a result
of selection of an individual as project manager, usually do noi inter
ferg with selection of a man if he is othe_rwise the best qualified.
For smaller projects, the "crainin_g function is often an element in
project manager selectilon.

The elements of the selection précess vere all expressed in
vary:{ng ways by the declsion mzkers interviewed. But, there is a com=
mon pattern to the process In spite of the fact that the process large-
ly is carried out subconsciously. ;knd, even thoxigh' the astiributes
desired in candidates reduce to 2 list theat soundé rather noble, it |
was obvious, during the interviews, that the words had definite mean-
ings to the declsion makers.

The data from the test cases provided & further check on the

model of the decision process. A hypothetlcal project was invented

- along with four hypothetical people who were candidates for pi'oject

manager. Four declsion makers were asked to describe the thought
Pprocess they used to rank order thesé candidates in desirability for
the management Job. These descriptions were not In conflict with the
model. Similar results weré obtained with a second test case given
tobone decision maker.

A predic;cion, based on the model and interview data, was made
of how the decision makers would rank the hypothetical candidates.
This prediction failed, et least partially. However, I believe that
the failure 1s not due to lack of validity of the model but is due to

problens with my description of the candidates. I had tried to
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describe subtle differences in the candidates vhich would allow dif-
ferent decision makers to weight the candidates' atiributes differ-
ently so that various rank orderings would result. These subtle dif-
ferences were evidentally too subtle; the ranking of the candidates
seemed to be obvious, and the same, to 2ll of the decision makers.

The same test case, but with.a different objective; was given‘
to a group of Sloan Fellows in .the M.I.T. Alfred P. Sloan School of
Mansgement. Half of this group were given a sﬁnﬁle formal procedure
to follow in ranking the candidates and half were given no procedure.
Tne idea was to test the hypothesié that those,fbliowing a formal plan
would rank the candidates differently fram those who had no procedure
to follow. Ko significant differences were found. I believe that this
result does not invalidate the hypothesis, but that it provides addi-
tional evidence that the descriptioﬁs of the candidates made them ap-
pear to be too uneéual in ebilities. Also, I believe that the formal
procedure was too simple (it was based on the model but g}eatly sime
plified). ‘ . ,

Should the Process be Programmed?
Although I believe that the process of proiect maneger selec-
tion could be programmed, I do not believe that it should be.
I believe that time spent on gathering information about people
and about projects and on keeping this informaticn up to date would be
-enormous. And the problems of actually writing, checkiﬁg out and cor-
recting the programvwculd be long and difficult. It is not likely

that it would be found efficient’ from a man-hour point of view to
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actually give the job of project menager selection to 2 compuﬁer.
Ménagement woﬁld probably find itself spending more time giving in-
puts to the computer then it now spends in this type of decision.

However, my main objection to programming the process is
that someone might be tempted to rely solely on computer outputs
and/or formal tests of candidates' attributes for his decisions.
I believe that such reliance would result in a process that would
be both inadequate and unfair. Uniil we xnow more apout what are
the important elements in the process, we must contimue to have
the decislon maker's -judgment as an imsortant part of the process.
But, I also believe that the present metiacd of selection could be
improved by adding some formaliiy to the prccess and that there
are experinents which cou;d Tte _3rformei which would imérove our

understanding of the process.

Some Suggestions for FRurther Research
-One of the things thaet should te done with my description of

the decisicn vrocess is 4o check with the 2ciual decision makers as

to how well this description maiches their nctions of how they are mak-

ing decisions on project manager seleciion. This was done to 2 limited
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degree, and with no significant disagr

taining unbiased data, and other logistic problemes, made it impossibdle

But, problems of ob-

to check with all of those interviewed to obtain detailed comments on
my deducilons as to the process being used.
Another possibility would be to cetually write z computer pro-

gram using my model as a basls for the program. I have noted that this
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could ﬁe done and also that I believe that it would be ar unfruitful
exercise. A successful computer simulation of project manager selec-
tion would offer add;tional proof that the process is understood buf

- 1t seems that it is unnecessary to provide this additional proof and
 that further details of the Process could be better understood by other
typés of research effqrt.

An immediate, and probazbly rewardigg, application of the ;esults
of this study would be fo use tgé results as a basis for adding more for-
mality to the present selection process. Since the process of project
manager seleétion does contain elements of an understandable pattern,
then it seems reasonable to conclude that the process could be improved
. by serious attempt to make the process less unconscious and informai.

A degree of formallzation, well shy of actually programming the process
for a camputer, could yield dividends in allowing decision makers more
time for use of their human’ value Jjudgments In this and other decisions.

At the very minirmm, it would seem that the seleétion process
could be routinized at least to the degree of establishing a check list
or outline of the tﬁings to be considered in meking a selection, such
as attridbules desired in candidates. This outline probably should be
supplemented with a reasonably formal written statement of the.project
needs for each specific project considered and a written list of po-
tential candidates for the Job. This formalization should have as its
objective the assurance that n$ major item or no potentially qualified
candidate were overlooked in the selection process.

A check list could have other advaniages besides "tuning up"”

present decision makers' thought processes. It could serve as an aid



to a2 Junior executive who is Just starting a career which invol\}es
selecting other people for various managerial tacks. The check list
could help him form his own value Jjudgments by giving him scme idea
of the Judgnents t;sed by others who are more experienced.

Another area for study would be to re-interview the decision
xnake.rs and see hdw they make decisions to promote line supervisors and
determine for example, if the vroject definition phase 1s replaced by
a Job description phase (with everything else remaining essentia]_l;r, the
same) ér whether the pattern is mafkédly different. Along the sanme
line,one could study the process of. project manager selectlon in other
laboratories, both government and industrial and see how similar the
process 1s to my model. Or, going in a slightly different direction;
one could see if there are similarities in the decision process when
the decision concerns activities outslde of the Job enviroment--such
as In selection of a wife, a house , & new car, or which televiﬁion ;;)ro-
gram to see tonight. And, in this type of decision, one could exenmine
the differences, if any, between the process used by decision makers
employed In research laboratories and the process used by decision
‘makers whose employment is in a field where education and intereét are
likely to be quite different; for example, where the decision maker is
a8 grocery store clerk.

Further study is also needed to determine the influence of prej-
udices for or szgainst certain types of people in project manager seleo
tions. Prejudice generally either will not be admitted or recognized.
So one skilled in psychology would have fo exannine this question. Such

skill might also be required to determine whether or not some project

-
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managers are selected in response to political pressure in\stead of t
real needs of the project.

Another possibility would be to repeat, with appropriate modi-
fications, the tests to sce if a completely informal approach to deci-
sion processes gives different results thon a formal approach. Two
possible methods for modifying these tests are:

1. Meke the relative sﬁrength of all candidetes more nearly equal
so that there could be a more random choice for those who had
no formal procedure to foliow. Those who had a formal procedure
would then have to be glven a dstailed plan that wuald pick out
more subtle differences in the 2bilitles and experiences of the
candidates and force selection of a man based on whether or
not he had this subltle attrivute difference.

2. Continue to have marked differences between candidates but al-
ter the formal procedure so that it would force selection of
the noncbvious man. ‘

If differences were found in selections when informal and formael pro-
cedures were used, then weight would be lent to the arguments that it
might be advantageous to formalize the procedure or that there are
useful and interesting lessons to be learned by eScperimentim with
Procedures.

’ ) '

However, the most fruitful and rewarding contimetion o this
research would be to construct experiments to see what would happen to
project success if new and different procedures fram those outlined
herein were used for project manager selection. The proble:is of con-
-trol and measurement of results in such experiments would be very'
difficult. However, the main problem probably would be to try and
Persuade a decislon meker Lo follow different procedures--for a revised

Procedure could select an unsuccessful project mansger. Bat, it should

be noted that the present process does not alweys produce success.
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It is probable that no one will follow thls suggestion, at

least in a major way, in the forseeable future. However, a decision
maker could take o modest step in this direction by selecting a man for
project manager who does not quite fit the decision maker's "imége" o
what is required in a successful manéger, perhaops merely by taking the
man who was sccond or third choice. It is possible that the results
might be surprising--in 2 happy direction. Since we lﬁow so little
about what is truly the best process for picking managers, experiments
. of this pature could not 'help but increase our knowledge in this field.
If it was found that alternate procedures did produce a higher percent-
age of failures, then we could conclude that our present procedures
were "good". We might find that alternate procedures were equally ef-
fective and efficient and then we could conclude that perhaps there is
no single "best™ approach to some types of decisions. But I am confi-
dent that we would find that the rrocess could be improved and that we
are really rather inept and inefficient in cur decision p::'ocesses.
What is now being doﬁe In making decisions may contain the essence of
a "best” procedure, but it probably contains many irrational and ex-

tranecus details that becloud the issue.

Concluding Remarks
The purpose of this study was to try and see if the process of
projéct manager selectlion would be found to be & process that was cuf-
ficiently understandable and describable that a pattern could be found
among several decisions by se\(eral decision makers. I believe that ry
study has shovn that the process is describable and that the rain oute

lines of this pattern are as I have described them herein. Also, I
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believe I have met one of my troader goals which was to try and find
, a‘means of improving thot pfoéess} For, if the idea that the process
dﬁes followr a paﬁtern, or the idea that the process could be programmed,
is accepled, then a ceriain amount of formality and routinization is
bou#d to occur which will result in +the decision maker using his Judg-
ment to better purpose in considering the remaining intangibies.

I also believe that I have attained another of my broad goals
in that a degree of insight has been provided into the problem of mman
decision making in genercl. I feel that I have provided additional im-
petus to the idea that decisions which appear to be prima facle examples
of situations that are too unstructured to allow for effective study
can be studied by considering them as problems in programming.A This
bold statement is made with full realization that this study is but a
modest additional step in application of this theory; perhaps one of
its main values could be that others will be encouraged to use fhis
‘method in studies of other decision processes. Ehnagement decisions
have'frequently been regarded as deep dark unknowebles, but it secems
that this is true o;ly to the extent that we do not allow curselves to
know how to understand them. The theoretical approach on which the
study of this thesis 1s based suggests that we can understand such deci-
sion processes and that there are means for testing our undérstanding.
A‘vast,laréely untapped, reservoir seems to be open for researchvand
Investigation using this approach.

Lest I be accused by the reader of storting with a pre-conceived
idea and "proving” it to be true, it should be noted that when I started

i ’
this research my hypothesis was: the process of selecting project
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menagers is inherently a process that cannot be described in any
systematic wzy, since "people" are being selected ard not "things".

During the course of this interesting and personally rewarding
study I have became a convert. " C /

)
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